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COLOX gives you a 


heavier mud 
with a “thinner” mix 


and, | might add, at lower cost. | know because I’ve 
pumped it in. This thinness speeds up the pumps; carries 
cuttings from bit at greater speed; lets the gas separate 
faster; lets the cuttings separate from the mud quicker. 
You can countona pumpable mud up to 18 to 20 Ibs. per 
gallon. 


As to why Colox does this, talk to the ‘‘“mud hound’’. He 
sure knows his onions about mud and 
it won’t obligate you a bit. 


Manufactured Under Exclusive License by 


GEO. S. MEPHAM & CO., 2001 Lynch Ave., East 


St. Louis, Ill., for Mid-Continent and Gulf Coast oreo 
ond 


C.K. WILLIAMS & CO. of Calif. Ltd., Shelimound 
Park, Emeryville, for Pacific Coast arec 


Distributed by 
THE REPUBLIC SUPPLY COMPANY 
in the Mid-Continent and Gulf Coast areas 





Booklet on Drill- 
ing Fluids tells a 
lot about why Colox 
gets the job done. 
We'll be glad to 
send it to you. 
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The Course of Oil 


By K. C. SCLATER 





Salvaging WHEN the order was put into effect 
the East April 24 increasing the maximum 
Teuss Field daily allowable for the East Texas 
exa 


field to about 800,000 barrels, or fif- 
teen per cent of the hourly potential flow, it was viewed 
with alarm and indignation by a majority of the oper- 
ators there and by the oil industry in general. Subse- 
quent events have proved that there were good grounds 
for the fear and resentment expressed. It was con- 
tended that this was too large an allowable if all the 
fields in the state, including East Texas, were to come 
within the state quota. It was also contended that this 
amount would prove too great a rate of withdrawal 
and would result eventually in incalculable harm to 
the field. There was a general feeling that the order 
was ill-advised, especially in view of the mass of data 
available to the Commission on the reservoir conditions 
in the East Texas field. From the Railroad Commis- 
sion’s standpoint it was confronted with the problem 
of writing a valid order that would be upheld by the 
Court and so intimated in defending the action it had 
taken in issuing the order. Disregarding the legal as- 
pects of the problem and the fact that the market was 
flooded with oil, a consideration of the recent trend of 
producing operations in the field leaves no room for 
doubt that increasing the maximum daily allowable to 
more than 800,000 barrels was in error. 

For fifty days, from April 24 to June 13, the field 
produced at a daily average rate of close to one million 
barrels—with what result? During the last few weeks 
many wells in the field have ceased to flow. Numerous 
others have shown signs of distress and have required 
some artificial means of stimulation to make them flow. 
There is abundant evidence that the rate of withdrawal 
from the field was too great, that the flowing life of 
the field was being shortened, and that the time for 
the installation of mechanical equipment for pumping 
or producing by artificial means was being hastened. 
To the producer it meant an increase in his future lift- 
ing costs. It was this item that suddenly aroused oper- 
ators in the field to the fact that wells were much 
closer to the pumping stage than they had dared to 
believe. The effect was salutory, and when a hearing 
before the Railroad Commission at Austin was called 
on June 12, operators for once were almost unanimous 
in requesting a reduction of the field allowable. They 
all recognized the seriousness of the rapid downward 
trend of potential flow and bottom-hole pressures. Evi- 
dences of serious depletion were too palpable to be 
pushed aside on any pretense. Salvaging of the field 
by reducing the allowable was plainly necessary. As a 
result, effective midnight June 13, a new order was 
issued reducing the maximum daily field allowable to 
slightly less than 550,000 barrels or to ten per cent of 
the hourly potential flow. Although this new order is 
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on the same basis as the preceding one, and a considera- 
tion of the acreage is still desired by many operators, 
the reduction in allowable was welcomed by the field 
in general. There appears to be little dissension from 
the new order. 


Strict enforcement of the new order under this 
allowable no doubt will bring about a big improve- 
ment in conditions in East Texas field. However, the 
resulting harm that has been done during these fifty 
days in dissipating pressures in the field is obvious, and 
the pumping stage of the field has been brought several 
months nearer than otherwise would have been the 
case. Pumping costs in the field are prohibitive under 
existing crude prices. 

At this moment the ultimate effect of the new 
order on reservoir conditions is still in doubt. Several 
perplexing angles now confront the field. Up until 
now the new marginal well law recently passed by the 
State Legislature has never been invoked. Whether or 
not it will be put into effect is problematical. There is a 
fear, however, that because many wells in the field have 
gone on the pump and will not flow without some arti- 
ficial stimulation they may be allowed to produce only 
twenty barrels a day under the marginal well law, in- 
stead of the allowable arrived at by potential flow tests. 

At least one lesson should be learned from what has 
occurred in East Texas field. As soon as a new field is 
developed a well-spacing program should be decided on 
and strictly adhered to thereafter. Only in this way 
can equities in prorating flush fields be reconciled and 
made workable to the satisfaction of all. Lack of a 
well-spacing program and its enforcement, as has been 
stated in these columns at various times, has been at 
the root of the trouble in the East Texas field. While 
it is conceded that the greater the number of wells the 
larger the recovery, this in itself is no justification for 
close spacing. There is an economic limit that will give 
the greatest economical recovery commensurate with 
the capital invested. In this regard it must be remem- 
bered that the price of oil is an important factor enter- 
ing into any well-spacing program and is one quite 
apart from the underground physical factors of the 
reservoir. 

Had the field been allowed to continue at its high 
rate of flow it is quite probable that supply manufac- 
turers would have, within a very short time, found 
themselves unable to meet the demand for equipment. 
As it is, many manufacturers are swamped with orders 
for several months to come and their present facilities 
taxed to fill the orders already on hand. Even with the 
reduced allowable it is expected that the demand for 
pumping equipment will gradually increase and that 
manufacturers will thereby have a better opportunity 
to supply the needs as they arise. 











« « « HIGHLIGHTS IN OILDOM » » » 
East Texas Effective midnight, June 13, the Ordering Pumping The past few weeks have witnessed a 
Allowable Texas Railroad Commission adopted Equipment for heavy demand for pumping equip- 
Roduned 550,000 bbl. as the daily allowable Coot Tones ment from operators in the East 


for the East Texas field. The pre- 
vious allowable had been 826,000 bbl. The new allowable is 
based on 10 per cent of the well hourly potential, whereas the 
preceding order had as its basis 15 per cent of the well hourly 
potential. 


be 
Texas and Proration orders as enforced in East 
Oklahoma Texas by the Texas Railroad Com- 
Proration mission were declared valid in a 
howe Valid bench decision rendered at Fort 
Ww Vail 


Worth by a three-judge federal 
court. All previous orders of the commission covering prora- 
tion enforcement in East Texas had been stricken down when 
exposed to attacks in federal court. 

In Oklahoma, the third legal attack on the state’s new pro- 
ration law failed to defeat enforcement when a three-judge 
federal court dismissed an injunction suit. 


e 
Federal Legislation intended to establish fed- 
Control eral control over the oil industry has 
Ctiuaiinn been presented to Congress in the 


form of a revision of the proposed 
bill submitted to the President several weeks ago. While the 
revised bill does not provide for an oil dictator, its provisions 
are so strongly worded as to leave little chance for freedom 
of action. 


The Texas Railroad Commission 
: hopes to prevent close well spacing 
et conditions in the new Tomball field 
of northern Harris County. Close 
well spacing in East Texas has been the principal difficulty in 
establishing equitable proration in the field. Although only 
one well has been completed at Tomball, the commission has 
issued an order requiring that wells located in the pool be 
drilled 466 ft. from lease lines and 933 ft. apart. This means 
one well to every 20 acres. In attempting to control develop- 
ment of the field in this manner the commission has for the 
first time assumed an interest in a field before it has become 
actively developed. 


Tomball 


Available Oil With many Oklahoma producers, 


Scarce in particularly at Oklahoma City, re- 
Gticheme fusing to sell oil at the present low 

prices there is a current scarcity of 
crude oil in the state. Several purchasers have asked the State 
Corporation Commission for permission to buy additional 
crude. The Carter Oil Company renewed its request for 25,000 
bbl. additional daily from the Oklahoma City field and for 
20,000 more from other sectors and notified the commission 
that unless such permission was granted it would turn to 
East Texas for its supply. The company during May ran only 
3000 bbl. daily from Oklahoma City and on some days had 
no oil at all. 


6 


Texas field. Diss:pation of the field’s 
bottom-hole pressure during the last seven weeks when the 
field averaged close to a 1,000,000-bbl. daily output, has 
caused many wells to cease flowing naturally. Some estimates 
are that from 3500 to 5000 wells will require pumping equip- 
ment within the next six months and that within another 18 
months the majority of wells in the field will need artificial 
means for raising the oil to the surface. 

Many operators desire to avoid the rush buying period when 
it may be impossible to obtain delivery of equipment and 
some unusually large orders for pumping machinery have 
been placed recently. 


Oil Industry Representatives of 33 oil producing 
Considering associations and representatives of 
Cade of Ghice the _American Petroleum Institute 

are in meeting at Chicago as this is 
written. This is the first of a series of conferences designed to 
develop a code of practices for the oil industry. It is hoped 
these meetings will result in the adoption of a set of rules 
under which the industry may run itself and at the same time 
end destructive competition within the oil business. 


2 
East Texas A Texas Railroad Commission report 
Water Wells dated June 10 shows that 317 wells 
increase in the East Texas field are making 


water, ranging from a trace to as 
high as 100 per cent. This compares with 187 wells on March 
15 and 241 on May 18. The wells listed as making water are to 
be found in every sector of the field. 


Price Increase 
Announcements 


Sinclair Prairie Oil Company led the 
major purchasers in establishing 
higher crude prices when it rein- 
stated its posted schedule in existence prior to the April cuts. 
The new gravity schedule has a maximum price of 52 cents 
per barrel. The Sinclair Prairie schedule carries a flat price 
of 50 cents per bbl. for East Texas crude. Earlier pr:ce in- 
creases had been made in scattered areas by smaller purchasers. 


e 
Propose The Senate Finance Committee has 
Additional recommended that an additional half 
Federal Gaso a cent a gallon federal tax on gaso- 
ln Ts _ line be imposed on motorists to raise 
ine tax 


money to stand the cost of financing 
the $3,300,000,000 appropriation that goes with the Indus- 
trial Recovery Bill. If the measure is enacted it will mean 
the gasoline tax will pay $1,068,865,000 of the cost of 
financing the bill during the 15 years it is to be in effect, of 
which only $400,000,000 will be spent on highways. 
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1. Allows drilling a full-sized hole in oil 
or gas sand, with a 30 to 50% greater re- 
covery of cores. 


2. Provides up to 6624% more drainage 
surface per foot of sand than in reduced 
hole practice. 


3. Provides up to 3314% more screen area. 


4. Provides a wide margin of safety against 
drilling into bottom hole water in a satur- 
ated oil sand, as you need only penetrate 
the sand 14 to % as deep as in reduced hole 
practice to get the same drainage surface. 


5. Eliminates expense of hauling, making 
up and running drill stem inside the pro- 
duction string to drill cementing plugs. 
(The plugs may be drilled by the flow 
string of tubing.) 


6. Allows the well to be put on produc- 
tion within two hours after the cementing 
plugs have been drilled. 


7. Materially increases useful life of well. 


8. Allows the setting of screen or perfor- 
ated liner of the same size as production 
string, thorough washing of muck and cav- 
ings from behind the screen and cementing 
the casing—in one continuous operation. 


9. When used in combination with 
HOWCO Cement Lining for Screens or 
Perforated Liner it gives utmost assurance 
that the space between the screen and 


FULL HOLE 
CEMENTER 


CO 


14 IMPORTANT ADVANTAGES 


sand is thoroughly clear of heavy muck, 
cavings, etc. 


10. Permits setting larger insert screen, if 
necessary, at later date. 


11. Eliminates expense of cutting and 
fishing of screen or perforated liner when 
necessary to deepen well—a saving which 
often amounts to $2500.00 per well. 


12. Less energy required for the oil to 
travel from the sand into the hole, permit- 
ting greater freedom of flow from the sand 
into the well during the pumping stage— 
(actual profit on original investment is very 
often dependent upon economically pro- 
ducing the last few thousand barrels per 
acre.) 


13. With the same size hole and screen in 
the sand as in reduced hole practice, allows 
original investment per well to be materially 
reduced by running casing of the same size 
as screen. 


14. With the same size casing and consid- 
erably larger hole in the sand than in 
reduced hole practice, it still allows a slight 
reduction in original investment, but 
materially increases ultimate profit. 


In other words: 
The Full Hole Cementer accomplishes, 
in a modern manner, an aim almost as 
old as the oil industry itself — larger 
drainage surface— accomplished at the 
least original cost and yielding greater 
ultimate profit. . 


HALLIBURTON 


OIL WELL CEMENTING CO. 
Duncan, Oklahoma 












LATEST ACTIVITIES IN THE OIL FIELDS 








URING the past month additional discoveries further 

enlarged the Texas Gulf Coast region’s already huge 
potential production possibilities. Indications are that the 
Coastal territory will for at least another year be a most 
active section from a development standpoint. 


Recently there were two important developments in the 
Conroe district of the Gulf Coast. A new oil pool was opened 
in northern Harris County and the second producer in Polk 
County was completed. These new strikes increased the inter- 
est of oil operators in this section and the wildcat play has 
been greatly stimulated: 

m 


~Magnolia Petroleum Company and Humble Oil & Refining 
Company’s Kobs 1 has proved productive the Tomball region 
of-Harris county. This wildcat producer is located 17 miles 
southwest of Conroe and 20 miles north of Houston. It made 
an initial flow of 69 bbl. per hr. through a '-in. choke and 
is producing from the Cockfield formation, which also is pro- 
ductive at Conroe. While only one well has been completed 
at Tomball, an active drilling campaign is anticipated as lease 
expirations in the vicinity call for the drilling of 30-odd wells 
before May, 1934. 
» 


In Polk County, the outlook for a major pool in the Living- 
ston district was strengthened by the completion of Dick 
Schwab’s test for 1007 bbl. through a '4-in. choke. The Shell 
Petroleum Corporation discovered production at Livingston 
last month and the discovery well is flowing 800 bbl. daily 
through a 1-in. choke from the Cockfield formation. This 
output is considerably below its initial flow and, prior to the 
drilling in of the Schwab test, some operators were discount- 
ing the extent of the productive region. 

The importance of Refugio and Victoria counties and the 
immediate surrounding territory of the South Texas Gulf 
Coast as a potential oil reserve was further emphasized with 
the opening of two entirely new fields. One of these important 
strikes is located nine miles northeast of Refugio and is 
making 22 bbl. per hour through a %4-in. choke. The Vic- 


toria county well is 15 miles northwest of the McFadden 
district and is spraying high-gravity oil. It showed 1600 lb, 
pressure on a 1/32-in. choke. No official gauge of the well 
has been made as this is written. It is expected that the Re- 
fugio County new pool will be the scene of a line fight, which 
will bring about the immediate drilling of a number of wells, 
making the discovery one of the most important in South 
Texas. Already 25 tests have been commenced. 


Other South Texas areas continue to be busy and any im- 
provement in the posted price for crude oil is expected to 
cause an increase in drilling. The North Government Wells 
field, Duval county, continues to be extended north. Two 
more producers on outpost locations have added to the north 
producing area. The Serpentine formation possibilities of 
Bastrop County are receiv.ng increasing attention and some 
interesting developments are expected in the near future. 


Discovery of oil in the Eocene formation at 10,915 ft. in 
North Kettlemen Oil & Gas Company’s record depth wildcat 
well is being regarded by many operators as one of the most 
important California developments in several years, and it 
may mean that deeper production underlies many of the older 
fields. The well was allowed to flow a few minutes, but no 
gauge was made of the production. The pressure was very 
high. Stuck drill pipe at 10,944 ft. has stopped drilling con- 
siderably short of the level at which a production test was to 
have been made. The drill pipe string was shot loose at 10,924 
ft. and the hole is being conditioned for a production test. 


Two completions located five miles apart almost due north 
and south have extended the producing I:mits of the Con- 
verse field of Sabine Parish, Louisiana, 2! miles south and 
3/, mile northwest. The field was already four miles east and 
west and is now five miles north and south. 


The Wentz-Lucien area of southwestern Noble County, 
most promising new area in Oklahoma, received its second 
gusher with the completion of Shell Petroleum Corporation’s 
3/,-mile southwest extension test for 1140 bbl. in five hours. 











DAILY AVERAGE PRODUCTION ' 


(Figures in Barrels) 











Week Week Week 

Ended Ended Ended 
May 27, April 22 May 28 

1933 1933 1932 
Oklahoma - 383,350 377,450 399,150 
Kansas ___._..._. ; 105,650 115,250 96,900 
Panhandle Texas. chsen 44,150 43,800 51,500 
North Texas Tt EEE 47,850 52,150 51,550 
West Central Texas._..._-___ 19,800 23,300 25,450 
West Texas eee a 160,500 159,750 183,900 
East Central Texas___. ee 58,350 58,250 56,900 
East Texas____. inte abinastataniontipanledicts 814,500 * 334,300 
Nitta iecinistencnnncesocmnnenses 78,000 41,150 aaiiieiet 
Southwest Texas _ 48,500 48,900 54,600 
North Louisiana 26,400 29,900 29.250 
Aranmess = 29,950 30,200 34,300 

Coastal Texas 

(Not including Conroe) 115,000 115,000 113,650 
Coastal Louisiana _______. 41,450 42.200 33,900 
Eastern (Not including Mich.) 89,050 87,600 108.250 
Michigan Gaiatoekion 16,100 16,850 19,200 
eee 27,400 29,300 38,200 
Montana 5,900 5,050 8,650 
Colorado Salkaalenedcialbatecubieas iil 2,550 2,350 3.300 
a dinacinncacaiagtipesaia 36,100 36,250 36.700 
California ________..___. 484,000 480,800 489,700 
TOTAL 2,634,550 1,795,500 2,169,400 
Texas ___.. 1,386,650 542,300 871,900 


* East Texas shut in. 








AVERAGE CRUDE OIL PRICES 
California pS eee $ .25 
Playa Del Rey............ $ .69 Louisiana 
ae 49 North Louisiana........ .25 
Long Beach................ ‘15 Gulf Coast.................. 30 
een -65 [llinois ...................... AT 
Wes ..........-.....-:... 25 Kentucky ..................... 42 
ee -25 Indiana .................. 25 
New Mexico.................... -20 Ohio 
Texas Se .55 
North Central............ .25 Tee ............. .50 
Pemeanegle .........:......:. .20 me 
eee yf: 
Wemse. TOROS............:... .20 —" _ ” 
Galt Gonet.................. 30 Pennsylvania 
Darst Creek................ 23 Bradford .................. 1.37 
East Texas... Sk 50 
I a 25 West Virginia................ 1.02 
CO OS Be cee 1.75 
1Production figures furnished by the American Petroleum Institute. 
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U. S. Daily Average Production 
for the Past Twelve Months 

















Daily Average Crude Run to Stills 
for the Past Twelve Months 






































2,650,000 2,300,000 
2,500,000 2,200,000 
“2,350,000 2 2,100,000 
2,200,000 53 2,000,000 
m 2,050,000 -. 1,900,000 
1,900,000 1,800,000 
1,750,000 1,700,000 
1,600,000 1,600,000 
“ —— ’ a 
cS Passe sy esas ae 
a2 ROZASLLE<S 
U. S. Crude Oil Stocks for the Gasoline Stocks in U. S. Refineries 
Past Twelve Months* for the Past Twelve Months 
| 375,000,000 | 50,000,000 
4 360,000,000 a 40,000,000 
5) a 
~ 345,000,000 ~ 30,000,000 
SJ 330,000,000 20,000,000 
315,000,000 | 10,000,000 
Vrms seo a pe em 
*Last month, otimated 5 “2 28 7 A a3 = Ss 














Above statistics furnished by the American Petroleum Institute 





Summarized Operations in Active Fields for May, 1933 











Fretps Completions Producers Locations Rigs Drilling Depth of No. Casing Gravity Type of 
‘ells | Production Strings of Oil Tool Used 
Texas 
East Texas ‘ 102 101 95 49 49 3600 2 40 Rotary 
Duval County. . 13 9 36 7 40 2300 2 22 Rotary 
Conroe..... ; 64 63 52 14 39 5200 2 38 Rotary 
OKLAHOMA 
Oklahoma City . 6 6 7 l 6 6500 3 39 Rotary 
KANSAS 
McPherson 21 5 ) 3 21 2900-3400 2 38 Rot.Cab. 
Ellsworth Arch 6 3 5 7 27 3300 4 37 Cable 
Harvey County 13 12 3 4 26 3450 2 or 4 37 Rot.-Cah 
CALIFORNIA 
Kettleman Hills 3 2 2 10 8300 tor4 40 Rotary 
Long Beach... 3 9 I 16 7000 3 26 Rotary 
. . e,e 
Field Activities by States for May, 1933 
STATE Completions Producers Locations Rigs Drilling Wells Preduction, 1932 
May April May April May April May April May April (In Barrels) 
Arkansas... 7 3 1 1 6 3 10 16 28 26 11,907,000 
California 30 22 26 20 44 29 13 16 112 120 178,128,000 
Colorado... I 8 0 1 7 8 56 56 1,177,000 
Illinois : I 1 0 0 2 1 10 10 4,661,000 
Indiana 7 16 6 12 2 2 51 53 804,000 
Kansas 57 55 37 37 38 69 25 29 112 89 34,300,000 
Kentucky 14 i) 8 5 2 3 41 6,264,000 
Louisiana 59 41 25 25 76 48 48 39 141 124 21,478,000 
Michigan. 28 14 22 9 29 29 43 50 74 75 6,729,000 
Mississippi 6 3 2 0 2 3 14 15 Gas. Prod 
Montana. . 0 2 0 2 3 4 31 30 2,449,000 
New Mexico. 3 4 3 3 6 6 56 59 12,511,000 
New York 2 a 2 3 2 2 12 ) 3,501,000 
lL 46 46 34 34 30 31 105 109 4,597,000 
Oklahoma... 102 89 65 61 91 93 69 87 216 286 152,621,000 
Pennsylvania 47 35 41 25 302 470 28 30 85 93 12,403,000 
exas.. : 456 466 299 332 143 195 551 694 311,069,000 
West Virginia. 21 23 12 19 9 14 28 34 4,472,000 
Wyoming. .... 2 l 0 0 a) 8 57 58 13,359,000 
Tora. 889 842 581 589 580 741 453 544 | 1785 1981 781,845,000 
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— no important major pipe line projects were an- 
nounced during the past month, many Mid-Continent 
transporting companies are enlarging their gathering systems, 
a few of these companies actually being in need of additional 
crude to supply their demand. 


Several newly discovered fields without pipe line outlets 
are soon to be provided with such facilities. Humble Pipe Line 
Company is laying the first outlet to the new Tomball field 
in northern Harris County, Texas. This is a 13-mile 6-in., 
8-in. and 10-in. line that will run from the company’s Sat- 
suma pump station on its trunk line to a point about 214 
miles southeast of the discovery well. The line will be ready 
for operation by July 1. Magnolia Petroleum Company, co- 
owner with the Humble in the Tomball discovery well, is 
also contemplating the construction of a line from this field. 
Magnolia’s line, it is expected, will be laid over an 18-mile 
route northeast of the: field where it will tie into the com- 
pany’s main line at Richards Station. 


A much needed pipe line outlet is being provided for the 
shallow Moca field in northeastern Webb County, South 
Texas. Duval Pipe Line Company is laying a 4-in. line that 
will extend 45 miles east across Duval County, through the 
Government Wells field to the Tex-Mex Railroad between 
San Diego and Bena/“es. Capacity of this unit will be 10,000 
bbl. daily. 

t 


Shell Pipe Line Company has started work on a 6-in. oil 
line from the Wentz-Lucien pool in Noble County, Okla- 
homa. It will tie in with the company’s double 6-in. line run- 
ning from Cushing to Tonkawa at Goldsby Station in north- 
ern Payne County, approximately 26 miles due east of the 
pool. This will give the pool its second outlet. 

a 


Humble Pipe Line Company hurriedly constructed a total 
of 40 miles of 4-in. lines in the East Texas field in order to 
relieve its gathering system of excessive pressures as a result 
of the large amount of oil handled in the pool when the field 
allowable was above 800,000 bbl. daily. 

e 


Barnsdall Oil Company, important producer in the East 
Texas field, will become a permanent buyer of oil in the dis- 
trict. The company is building a gathering system in the 
northern part of the field and is also building a 25-car hoad- 


ing rack. 
* 


The Pure Oil Pipe Line Company has commenced con- 
struction of a new pump station in Porter Township, Mid- 
land County, Michigan. The station will be equipped with 
a 100-hp. unit and, together with the new 6-in. line from the 
station to its Greendale Township tank farm, the company 
will have a unit of 12,000 bbl. per day capacity. 
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PROGRESS OF MAJOR PIPE LINE WORK 


By WARREN L. BAKER 















The Pan American Refining Company has definitely de- 
cided upon the erection of a 25,000-bbl. refining plant at 
Texas City, Texas. It is understood that its sister company, 
the Stanolind Pipe Line Company, will transport crude oil 
to the plant. This will necessitate the construction of about 
a 35-mile extension to the pipe line system of Stanolind. The 
latter operates a 10-in. line with 8-in. loops from Mexia to 
Sinco, near Houston. The construction of this line is ex- 
pected to be started before fall. 


It is rumored that the Humble Pipe Line Company will also 
increase the capacity of its line from the Conroe field in 
Montgomery County to the Houston shipping channel in 
order to handle additional crude from that district. 


Eight miles of 6-in. pipe is being laid along the original line 
of the Great Lakes Pipe Line Company, near Skaitook, Okla- 
homa. This announcement follows the purchase of a four 
per cent interest in the company by The Texas Company. 
A 6-in. line from The Texas Company’s West Tulsa refinery 
to the Great Lakes line, a distance of about one mile, has been 
completed. The Great Lakes Company is considering the lay- 
ing of a 28-mile pipe line from The Texas Company’s refinery 
at Lockport, IIl., which will enable it to make delivery of gaso- 
line into Chicago, Milwaukee and to a lake terminal for tanker 
shipment. Additional pumping units are also being installed 
on the line. 


Southern California Gas Company is planning construction 
of two pipe lines totaling approximately 87 miles in Kings 
and Tulare counties, California. The lines would be exten- 
sions of mains now owned and operated by the company in 
that vicinity. 

. 

A rumored project is one to pipe natural gas from Alberta 
to Winnipeg, Manitoba, Canada, and intermediate communi- 
ties. It is being contemplated by the Fabyan Utilities Syndi- 
cate of Vancouver, British Columbia. It is understood tenta- 
tive arrangements have been made for gas production. 


Truman-Smith Construction Company, El Dorado, Kan., 
and Meador & Whitaker, Burkburnett, Tex., contractors on 
the Sinclair Prairie Pipe Line Company’s 140-mile 12-in. oil 
line from Teague, Texas, to a point north of Houston, are 
making good time. The work consists of taking up an old 
line and relaying it in the new location. The project is ap- 
proximately 60 per cent completed. 


* 

Ford, Bacon & Davis, Inc., contractors on the Pure Oil 
Company and Sun Oil Company 60-mile 6-in. gasoline line 
from Toledo, Ohio, to Detroit, Mich., expect to finish the 
line early in July. 
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THE MONTH’S ACTIVITIES IN REFINING 


By F. R. STALEY 





Per Cent Refining Capacity Operated 


Eastern Division 68.0 Per Cent 


NE of the largest new refinery projects to be announced 

in recent years will get under way in the near future, 
according to officials of the Pan American Petroleum and 
Transport Company. The Pan American Refining Corpora- 
tion has been granted a permit by the State of Texas. The 
new concern is a subsidiary of the Pan American Petroleum 
and Transport Company, which, in turn, is controlled by 
the Standard Oil Company of Indiana. 

* 

The Pan American Refining Corporation will construct a 
25,000-bbl. daily capacity refining plant at Texas City, Tex., 
on the Gulf Coast. Ultimately the capacity of the refinery is 
expected to be raised to 50,000 barrels. The company, until 
its decision to build at Texas City, was considering building 
along the Houston ship channel. The equipment will provide 
for well-balanced cracking operations, a power plant and 
other modern facilities, including storage. The plant has been 
designed by the manufacturing departments of the Pan 
American Company and the Standard of Indiana. Contracts 
have been let for part of the new equipment. M. W. Kellogg 
Company will erect distillation and cracking facilities under 
contract. The Standard of Indiana, through its subsidiary, 
the Stanolind Oil & Gas Company, has large production re- 
serves in the East Texas field. 

® 


A number of new refineries will be erected in Canada in 
the near future. The Bell Refining Company, Ltd., will in- 
crease the capacity of its plant at Calgary. T. B. Jones will 
build a small refinery at Moose Jaw. The Hydrogas Refining 
Company plans a plant at Toronto. 

o 

Another important refinery activity announcement comes 

from Pennsylvania, where 


Central Division 66.4 Per Cent 


Western Division 39.8 Per Cent 


Test runs have been made of the new cracking equipment 
recently completed at the Marathon Oil Company’s Fort 
Worth, Tex., and Bristow, Okla., plants. The two units were 
constructed by M. W. Kellogg Company, each having a 
capacity of 1500 bbl. daily and operating with gas oil as 
cracking stock. 

e 

Construction work has been commenced by J. H. Edwards, 
H. H. Coffield, George P. Mann and associates on a 2500-bbl. 
daily capacity crude refinery at Overton, Tex., on the west 
edge of the East Texas field. The plant will be operated under 
the name of Rusk Gasoline Company, with a capital stock of 
$50,000. Rusk Refining Company, owned by the group, was 
recently sold to Oil Refineries, Inc. 

6 
Natural Gasoline 


The Skelgas Company is building a large plant for the 
distribution of liquefied petroleum gases at Minneapolis, Minn. 
The Sun Oil Company will manufacture liquefied petroleum 
gas at Marcus Hook, Pa., Toledo, Ohio, and Yale, Oklahoma. 

e 

During the past two months the Southern Pacific Rail- 
road has been using butane as fuel for driving specially built 
locomotives equipped with internal combustion engines. The 
experimental train, operated regularly between two Cali- 
fornia terminals, consists of a coach, baggage car and Pull- 
man. The summary of cost data is said to indicate economies 
of from two to three cents per mile for fuel and one to two 
cents per mile for lubricants. The trend in the railway indus- 
try at present is toward 





























the Wolverine Empire Re- speeding up passenger rates 
fining Company plans im- Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, of travel and if additional 
provements to its Reno, Pa., Week Ending May 27, 1933 experiments prove satis- 
refinery. Plans embrace a “i aoe yoy — factory, the use of internal 
~ ‘ igures in Barrels of 42 Gallons Each) “ 
complete modernization of combustion engines may 
the refinery’s distillation 
‘ ; Total become general. In that 
equipment, at an expendi- ' Per Cent Motor ‘ 
Per Cent Daily Avg. Operated Fuel Gas and case light fuels made from 
ture of approximately DISTRICT Potential Crude of Total Stocks Fuel Oil ' ‘ 
Capacity Runsto Capacity Thousands Stocks petroleum will find a 
$200,000.00. Two separate Reporting Stills Reporting of Bbls. ; 
: greatly increased market. 
tube stills are to be erected, East Coast 99.1 496,000 17.7 6,670 344,400 a 
one to be used as a toppin Appalachian _ ... 95.0 82,000 60.7 800 59,100 : 
y Pping Ind., Ill, Ky... a=. 97.5 279,000 65.8 3,856 341,400 The Magnolia Petroleum 
still and the other as a re- Okla., Kans., Mo... 84.9 220,000 56.4 3,151 257,400 , . 
“een Inland Texas 56.4 98,000 55.1 2,218 117,300 Company is erecting a 
run still. Each unit will use T ‘a or ; ’ 2 f . . 
Ci ETE 458,000 84.5 6,178 506,500 25,000-gal. daily capacity 
the vacuum method of dis- Louisiana Gulf... 97.3 113,000 79.6 2,057 74,400 Tl ° 
‘let; d No. Louisiana-Ark. 88.5 43,000 54.4 567 29,500 well pressure absorption 
, ation and have a rated ner Mountain. Pores a - pe a gasoline plant near Kings 
> ° OU avasese . ° . vs ’ . 
aily capacity of 2000 bar- — —_ Ss —— Mill, western Gray county, 
rels. New equipment to be Total May 27... 91.6 2,288,000 64.8 125,257 1,999,100 Texas Panhandle district. 
erected also includes a Total May 22 91.6 2,266,000 64.1 124,009 —1,999,100 Gas will be supplied by 
98-ft. fractionating tower. near-by producers. 





JUNE, 1933 





11 








Buzzp ror '\omo galas 


WITH REPUBLICS 


S the world’s largest manufacturer of 
alloy steels, Republic has perfected 
the complete group of ENDURO Stainless 
Steels, including a special group of 4 - 6% 
Chromium alloys, particularly for use in 
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Fractionation . . 


T has been demonstrated that for any given temperature 

single flash vaporization of petroleum is more economical 
than multiple flash vaporization in heat requirements, that 
the quantity of available vapor is larger, the quantity of 
residuum is smaller and the overlap between the two is less, 
using the former rather than the latter method. 


It has also been demonstrated largely in the field of light 
hydrocarbons that if extremely good fractionation is required 
not over two streams, namely, top and bottom, should be 
taken from any one fractionating tower. During the past 
few years some refiners making more or less short cuts such 
as may be required in the production of high octane gasoline, 
naphtha for reforming, various solvents, certain grades of 
kerosene and special Diesel fuels, have leaned to this type of 
fractionation and several units embodying the principle have 


been installed. 


It is the purpose of this article not only to discuss frac- 
tionation but also vaporization in light of the facts set forth 
in the foregoing paragraphs. This discussion will be from the 
economic standpoint, economy being the watchword of the 
refiner today. 


Four existing types of fractionation have been considered. 
While the units were of different sizes for purposes of com- 
parison they were all placed upon the same basis with refer- 
ence to throughput, quantity of crude and cuts produced. 
It was assumed that each unit charging crude oil would pro- 
duce a light gasoline, solvent (or reforming naphtha), kero- 
sene, gas oil, and a fuel oil stripped in each case to the same 
degree; that a measure of the satisfaction of each unit would 
be the flexibility, so that the percentage and quality of each 
cut could be varied over a wide range. As this problem has 
to do particularly with refiners it was assumed, to permit 
comparison, that it would never be necessary in present re- 
finery practice to make cuts of individual hydrocarbons or, 
in fact, cuts of less than 125-deg. boiling range. As discus- 
sion of any other than pipe still distillation is considered ob- 
solete this article confines itself to fractionation as limited by 
pipe still heating. 

Methods of operation are first outlined and later discussed 
from an efficiency and economic viewpoint. Referring to 
drawing No. 1, it will be seen that heated crude, temperature 
depending upon specific conditions, enters the first tower 
above a stripper and below a fractionating section. Light gaso- 
line is taken from the top of the tower limited as to end-point 
by reflux conditions and temperature of the feed while the 
topped crude is withdrawn from the tower bottom. Crude is 
heated between each tower, in different coils in the same pipe 
still or in separate pipe stills for flashing in the next tower. 








Reflux is supplied to the top of each fractionator by a 
reflux condenser or, as in the case illustrated, is pumped back. 
This method of distillation gives maximum flexibility, so that 
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verall Comparison 


of Various Methods of Refinery 


q By T.B. LEECH 


Refinery Engineer 


almost any cut limited by the content of the crude oil and 
by proper design can be produced at the will of the operator. 


This system is, however, expensive to install and operate 
as will be demonstrated later. 


In Method No. 2, drawing No. 2, crude hot enough to 
single-flash off all desired products is admitted to the primary 
tower, the vapor being conducted through the successive 
towers. Topped crude is taken from the bottom of No. 1 
tower, successively lighter cuts from the bottom of each sub- 
sequent tower and the lightest gasoline from the top of the 
final tower. 


A reboiler must be provided for each tower to procure the 
desired initial on the bottom cut or large quantities of steam 
must be used for stripping in order to obtain the desired 
initial on the various products. 


The bottom products from the reboiler are pumped to 
storage, the same pump serving to reflux the preceding tower. 
The final tower can be served by a reflux condenser or con- 
densate can be pumped back. This method of operation is 
more desirable than the previous one, but installation and 
operating costs are higher than results justify. 

The type of unit illustrated by drawing No. 3 shows a single 
flash system in which crude is flashed at a temperature suf- 
ficient to give the desired total amount of distillate and the 
desired bottoms. In this method of fractionation the stripped 
fuel is taken from the bottom of the tower, the light gasoline 
from the top, and side cuts satisfactory as to end-point are 
taken from the main tower into their respective strippers, 
stripped to required initial with steam and cooled. Top re- 
flux can be either from reflux condenser or pumped back; 
reflux for each side cut is discharged into the tower after 
being stripped and cooled. Use of either hot reflux or 
equilibrium reflux further complicates the system. This 
method of fractionation has advantages over that illustrated 
in drawing No. 1 and drawing No. 2, but also has certain dis- 
advantages. 


The unit depicted in drawing No. 4 is also a single flash 
fractionator in which, similar to unit No. 3, the topped crude 
stripped of light components is withdrawn from the tower 
bottom and the light gasoline is the overhead product. Re- 
flux is preferably pumped back. This unit differs radically 
from No. 3 unit in that the side streams controlled as to end- 
point are withdrawn from the main tower, brought to de- 
sired initial in the side strippers, cooled and sent to storage. 
The end-point of each side stream is controlled by the tray 
from which it is withdrawn and by the amount of reflux 
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passing down the tower from the point of side withdrawal. 
This type of fractionation is the most desirable of the four 
discussed when both initial cost and economy of operation 
are considered. 


Comparative Efficiency Unit No. | 


Advantages. Unit No. 1 has the distinct advantage that 
it provides the greatest flexibility of any of the units illus- 
trated; this predicated on the fact that average refinery 
cuts are never under 125 deg. in range. The diameter of the 
towers can be somewhat smaller than for other systems of 
fractionation. Crude oils can be heated to whatever tem- 
perature is desired for entrance into each of the stripping sec- 
tions. Reflux can be pumped back to the top of each tower 
in equilibrium with the product being withdrawn from that 
tower and in whatever quantity may be necessary. As strip- 
ping sections are provided in each tower no outside stripper 
is required. 


Disadvantages. It was shown by Leslie and Good* that 
single flash evaporation is much more efficient than multiple 
flash evaporation. By the method of Peroomov & Beiswen- 
ger** successive distillations run on crude oil and on crude 
from which successively 1, 2, 3 and 4 top cuts have been 
made, it is clearly shown that the carrying effect of light 
ends of crude oil permit a much greater vaporization by single 
flash than is possible by multiple flash without an excessively 
high temperature. These results were checked in actual opera- 
tion demonstrating that the multiple flash used in this system 
is extremely inefficient in the use of heat. 


In addition the crude must be passed through successive 


*Industrial Engineering Chemist, April, 1927, page 453. 
**Proceedings A.P.I., ninth annual meeting. 


pipe stills that are expensive to construct or through pipe 
coils in the same still that are difficult to control. Three yn. 
necessary hot oil pumps must be provided to feed these coils. 
Four reflux condensers, accumulators, pumps and sets of con- 
trol instruments must be provided for the tops of the re. 
spective towers. The vapor space and the liquid space required 
for any individual tower must be multiplied by four. Four 
stripping sections in the fractionator but no smaller in dj- 
ameter than the fractionating sections must be provided, 
Thus the total height of towers is almost double that which 
would be required for a single flash tower provided with 
proper side strippers. 

Inasmuch as from a practical standpoint, no better results 
can be obtained by this method of operation than by other 
methods it should not be considered. 


Comparative Efficiency Unit No. 2 


Advantages. In the method of fractionation illustrated 
in drawing No. 2 advantage is taken of the fact that single 
flash vaporization is much superior to multiple flash vaporiza- 
tion in thermal efficiency. This unit also provides for not 
over two cuts from any given tower and to that extent is 
extremely flexible. 


Disadvantages. For a given quantity of crude, however, 
the diameter of these towers must be somewhat larger than 
the diameter of the towers illustrated in Fig. 1. This may not 
immediately appear true but the accuracy of the observation 
will be realized when it is noted that. reflux provided in No. 4 
tower actually provides reflux from a heat standpoint for all 
the previous towers. 


As an additional disadvantage the stripped material re- 
turned to each preceding tower as reflux is heavier than the 
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material coming overhead and thus throws the system out of 
equilibrium. Therefore, when the reflux is revaporized and 
driven into the succeeding tower the equilibrium tempera- 
ture is higher than it would have been if reflux in all cases 
had been in equilibrium with the product coming overhead. 
This necessitates slight additional stripping either by heat 
medium from a furnace or steam, in order to obtain the suf- 
ficiently stripped product from the bottom of the tower and 
make the entire system function as required. The same con- 
dition also adversely affects reflux conditions. 


The same objection as in system No. 1 holds; that four 
vapor separatory spaces in the top of the tower must be pro- 
vided, that four stripping sections, not decreased in diameter, 
and four liquid sections are necessary. In addition, for ade- 
quate control there is required four reboilers together with 
temperature controls and three hot reflux pumps that are 
not necessary in certain other systems. 


Comparative Efficiency Unit No. 3 


Advantages. Unit No. 3 also has the distinct advantage 
of making use of single flash vaporization. If fuel oil is very 
expensive in a particular refinery location, there is a much 
greater heat head available for heat exchangers in which crude 
can be utilized to cool the various side streams than is avail- 
able from a reflux vapor heat exchanger or a vapor heat ex- 
changer alone. 

This tower can be offset above the point of vapor inlet 
from each side stripper; having its diameter decreased approxi- 
mately one foot above each cut on the basis of a tower with 
a 10-ft. lower section diameter. The possible decrease, of 
course, depends upon the mass velocity in the next section 
above. Control of an individual side cut independently of the 


operation of the remainder of the tower is, within certain 
limits, possible. 


Disadvantages. The disadvantages of the system illus- 
trated are, however, manifold. Introduction of reflux at the 
point of withdrawal for each side stream demands that four 
reflux accumulators, reflux pumps and instruments be pro- 
vided instead of the one that would be necessary if the tower 
were top controlled. The saving in offsetting the tower is 
largely nullified by the structural arrangement necessary 
where a tower offset is made. Individual control of side 
streams is of doubtful advantage, as it may possibly upset 
the tower equilibrium to an extent that it cannot be made to 
function. 


When a single main tower is used for fractionating various 
side and top cuts to end-point it sometimes becomes neces- 
sary to raise or lower the side stream withdrawal points on 
the main fractionating column. This is especially true if 
rather close cuts are to be made and if the equilibrium of the 
tower is to be disturbed as little as possible. Usually enough 
nozzles are provided so that side withdrawals can be made 
over a range of six bubble pans. Assuming that the same flex- 
ibility is desired for the type of main fractionating column 
illustrated, the break in size of tower would usually be such 
that only a range of three pans would be available. 

To each section of the main fractionating tower, there- 
fore, would have to be added three additional pans in order 
to permit maximum flexibility, and these additional nine pans 
in a large diameter tower are certainly a deterrent to this 
type of installation. 

Introduction of reflux into the main fractionating tower 
just above the point of withdrawal of each individual cut 
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implies that the total amount of reflux will be returned to the 
side stripper after having absorbed a greater amount of light 
material than would be present in the side drawn product 
only. The larger quantity necessitates either a higher tem- 
perature for reboiling of the side cut streams or a greater 
quantity of steam to bring the side cut into equilibrium con- 
dition to obtain the desired initial. This larger quantity of 
material to be stripped further necessitates a larger than mini- 
mum size for each of the stripping sections and, consequently, 
increased cost. 

It, therefore, would appear that this system is only de- 
sirable where the high cost of fuel would make the possibility 
of heat exchange more attractive than the cost and dif- 
ficulty of four-point control and operation. 


Comparative Efficiency Unit No. 4 


Advantages. Unit No. 4 has the distinct advantage of 
utilizing the benefits to be obtained from single flash vaporiza- 
tion. Close cuts can be withdrawn from any plate that will 
produce the proper end-point cut with a minimum disturb- 
ance of equilibrium conditions within the tower. Inasmuch 
as no extraneous material not in equilibrium with the vapor 
or liquid in a particular portion of the tower is reintroduced 
into the main column, there is a minimum of disturbance 
of the conditions within the column. 

Only a single condenser or cooler, single reflux accumu- 
lator, reflux pump and set of control instruments are re- 
quired. Control valves for side drawn streams, once a par- 
ticular pan is selected for a single cut, need no attention. 
Therefore, the system is much easier to control than any of 
the aforementioned systems. As only a fraction of the ma- 
terial is withdrawn to the side stripper as compared with the 
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material in Method No. 3 the side stripper can be smaller 
in diameter and, as the material withdrawn is at its own 
equilibrium condition as to temperature and pressure, the in- 
troduction of a relatively small amount of extraneous heat 
or steam is sufficient to reduce the initial of any side drawn 
material to that required for the side drawn product. 

If reflux conditions are such that the relatively low heat 
head of the overhead material can not be used to greatest 
effect in heat exchange with crude oil, the high heat head 
of each of the side drawn streams may be effectively used 
by the installation of proper liquid-to-liquid heat exchangers, 

Disadvantages. The disadvantage of this particular sys- 
tem lies only in the fact that reflux is not introduced for 
each of the side drawn streams and that, consequently, only 
the amount of the side drawn product is available at a higher 
heat head than the overhead material for use in exchangers. 


Conclusion 


Taking into consideration all the various advantages and 
disadvantages, not only of initial expense, but of maintenance 
cost, and operation of the accessories attached to the various 
systems outlined, it would appear that in general the frac- 
tionating system shown in drawing No. 4 is greatly superior to 
any of the other methods. Exceptions to this would only be 
valid when unusual local conditions existed. These would 
then, indeed, have to be extremely unusual to justify the use 
of any of the other processes discussed. 

This discussion has been predicated on the fact that the 
average refiner does not wish to produce cuts of less than 
approximately 125-deg. range. For those refiners who wish to 
produce cuts of smaller boiling range a method will be out- 
lined in a subsequent article. 
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Economy in Auxiliary Stand-By 
Unit 


TANDARD equipment installed in 

auxiliaries at pumping stations has, 
in a number of late instances, been sup- 
plemented by a small stand-by unit of 
the ordinary gasoline-motor type. Adapted to the use of 
natural gas as a fuel, this unit gives a three-fold service to 
increase the margin of safety against shut-downs during 
capacity operation: First, in economically meeting the lighter 
auxiliary power demands of the summer months; second, in 
providing power while other auxiliary equipment is being dis- 
mantled for repairs and adjustments and, third, it constitutes 
a reliable emergency unit, using either natural gas or gasoline 
as a fuel and one that does not require compressed air for 
starting. 

The selection of a suitable motor for a permanent installa- 
tion of this order depends upon the power to be demanded of 
the unit, the availability of fuel, and the generating equip- 
ment on hand or obtainable. The first requirement will be de- 
termined by reducing the continuous current load (lighting, 
etc.) to a horsepower basis, to which is added the extra de- 
mands of air compression and the pumping of water, making 
an additional allowance for line losses. Greatest economy is 
obtained from a natural gas fuel, cut to a low basis and fed 
through a manifold. If generating equipment on hand will 
satisfy the needs of the proposed unit, the gasoline motor end 
must deliver its maximum power at 


By F. B. TAYLOR, JR. 
Panhandle Eastern Pipe Line Co. 


tery or magneto will supply the ig- 
nition. 

The oil pressure gauge, removed be- 
fore the installation, is reconnected to 
the oil pressure outlet by a short coupling. It is necessary that 
a valve be inserted in this line, and cracked only enough to 
indicate accurately the pressure; otherwise, the oil pump pul- 
sations acting directly upon the gauge will cause injury to 
the mechanism. 

Unless it is desired to operate the unit manually, a governor 
may readily be installed to work from the cam shaft or it 
may be geared from the crank. Generally speaking, particu- 
larly where the current load is variable, automatic control is 
desirable. The conventional fly-ball governor will be found 
practicable and sufficiently sensitive in operation to satisfy 
this need, the point of control being the natural gas-car- 
buretor orifice. 

The generating end of the installation is connected directly 
to the power unit flywheel or crankshaft extension. In either 
case a flexible coupling is advisable. If an alternator and ex- 
citer are to be installed their method of interconnection is 
not important. Current generated from such a setup is best 
controlled manually from the auxiliary control panel. 

Two complete installations of this order at the Louisburg 
and Liberal compressor stations of the Panhandle Eastern Pipe 
Line Company have given highly sat- 


an r.p.m. corresponding with the . ey isfactory service for the past year and 
rated speed of the generating unit. 


However, if the equipment is to be 
requisitioned, the r.p.m. of motor and 
generator may be predetermined. 

In transforming a motor of the 
tractor, truck, or automobile type to 
auxiliary use, the radiator, fan as- 
sembly, clutch, oil pressure gauge, 


Type of unit most 
adaptable will depend 
on local conditions 


a half. During this period the average 
fuel gas consumption was between 16 
and 18 cu. ft. per hp.-hour. This com- 
pared favorably with the usual 11 to 
13 cu. ft. per hp.-hr. obtainable from 
the 160-hp. to 200-hp. auxiliary units 
in common use. 

Figuring both at an 80 per cent 


gasoline line and electrical circuits load, for an estimated saving on a 
(with the exception of ignition) are a percentage basis, the transformed 


entirely removed. If it is planned to 

use a closed cooling system the water pump must remain, 
although the impeller is immaterial if the water flow is from 
a tower. 

After mounting the power assembly on suitable founda- 
tions the fuel line is connected between the air filter and the 
carburetor, no mixer being required. Such assemblies vary 
greatly in ease of starting with raw gas and it is advisable to 
install a small gasoline reserve tank and valve-controlled grav- 
ity line to the carburetor. Sufficient natural gas may be fed 
through the gasoline mixture after the unit has started to 
continue its operation after the gasoline supply has been shut 
off. For this purpose a valve in the natural gas supply is 
necessary. 

For a 6-cylinder unit a 1-in. pipe will carry enough cooling 
water to the engine. The discharge (from the top radiator 
connection) and drain lines should exceed the diameter of the 
water intake by 14 in. to 4 inch. Control of engine tem- 
perature is obtained by regulating the flow of jacket cooling 
water. 

A starting motor should be used. For this purpose a heavy 
duty 6-volt battery of not less than 17 plates is required, 
unless two batteries of ordinary size are connected in parallel. 
The starting switch can be conveniently located, the nega- 
tive battery cable being grounded to the frame. Either bat- 
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gasoline unit (using 50 hp. as an op- 
tional desirable power factor) if operated continuously 24 
hours a day for a month, will consume 489,600 cu. ft. of 
natural gas fuel, effecting a saving of 816,400 cu. ft., assum- 
ing the operation of the larger unit to be continuous over the 
same period. 

It must be remembered that these figures will vary with 
the B.t.u. of the fuel gas, the thoroughness of the mixture, 
friction losses of the particular unit considered and the 
fluctuation of the load requirements. 

Calculating on a theoretical basis, and considering the 
actual hp.-load requirements to be identical on both units, 
the average fuel curves will show a greater efficiency for the 
unit of low power than for that of the higher. Provided that 
the smaller unit is operated at rated capacity, or 50 hp., the 
fuel efficiency will be 100 per cent. Inversely, the larger unit, 
delivering the same horsepower, will be operating at only 26 
per cent of capacity load, resulting in a relative fuel efficiency 
of only 41.5 per cent. From this and using 1000 B.t.u. fuel, 
the net saving is 714 cu. ft. per hr., or 514,000 cu. ft. per 
month. Oil consumption is correspondingly reduced and re- 
placements are commensurate with the initial installation 
costs. 

Properly set up, a unit of this type is a practicable, eco- 
nomical addition to any pumping or compressor station. 








LEFT—1. Emulsion (fresh) 








HE object of this work was to study 

the characteristics of acid sludge from 
mixed base residual products and to deter- 
mine the possibilities of preparing asphalts 
of good quality from the sludge. The work 
of Wier, Houghton and Mazewski’ has 
demonstrated that acid sludge may contain 
but negligible quantities of reaction prod- 
ucts. This fact has been substantiated by 
work done in this laboratory. 

Working with acid sludge prepared from 
residual oils from Oxlahoma City crude, it 
was possible to recover approximately 94 
to 97 per cent of the sulfuric acid used, 
and to prepare asphalts of varying hardness, 
good ductility, and composed almost wholly 
of bitumen. The work was done in the 
laboratory on a small scale and the sludge 
was separated and treated before it had 
time to harden. 

The method used was to flux the freshly prepared sludge 
with a small amount of gas oil and then to agitate it with 
water, thus forming an emulsion. This emulsion was then 
broken by means of heat or by the use of a breaking agent. 
The pitch-like product remaining after breaking the emulsion 
was distilled to produce asphalts of varying consistencies. 

The breaking agents found to be the most effective were 
phenol and cresol, the latter being more effective than the 
former. Certain organic solvents such as alcohols and ketones 
were found to act as breakers, but were comparatively inef- 
ficient. 

It is realized that there are several difficulties confronting 
the refiner in attempting to apply the above method of re- 
covery of asphalt from acid sludge. One is the hardening of 
the sludge that often occurs right in the agitators. Another 
obstacle is the patent situation, which is quite complicated. 
However, it is thought that this report may supply refiners 
with useful information. 

The product used in the experiments was residual oil from 
Oklahoma City crude petroleum. The oil was agitated me- 
chanically for about 20 minutes in a beaker with the acid. 
It was found advisable to add the acid in fractional amounts 


1Ind. Eng. Chem. 22 (1930), p. 1293. 
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RIGHT—2. Breaking effect (with cresol) 





3. Breaking effect 
(with cresol) 





rather than adding it all at once. The treat- 
ing temperature was maintained between 
125 and 132 deg. fahrenheit. After settling 
and separating the sludge, it was fluxed 
with from one to five per cent of light gas 
oil, depending upon the character of the 
sludge. By rapid agitation with water the 
sludge was then emulsified. This emulsion 
was brown in color and was very finely di- 
vided. A study of the emulsion revealed that 
the disperse phase consisted of dilute 
acid, while the continuous phase was made 
up of oil material. The protective colloid 
apparently was a resinous, asphaltic ma- 
terial. This emulsion was then broken by 
means of heat, breaking agents, or a com- 
bination of the two. The tarry matter was 
next separated and treated with a small 
amount of lime in order to neutralize any 
free acid remaining in that portion. The calcium sulfate that 
formed was separated out and the tar was subjected to a 
vacuum distillation. By doing so, an asphalt of any desired 
consistency could be made. 

Temperatures as high as 700 deg. fahr. were used in the dis- 
tillations without causing appreciable decomposition, as was 
shown by the absence of coke in the product. The following 
is representative of tests on the products. 


Sp. Gr. @ 60 deg. fahr. 1.09 
Penetration @ 77 deg. fahr. 90 
Softening point 152°F. 
Flash 435°F, 
% sol. in CSe 96% 
% sol. in 88 naphtha 82% 
Free asphaltous acids 1.2% 
Asphaltous acid anhydrides 1.4% 
Asphaltic resins 21.05% 
Asphaltenes 26.6% 


Oily constituents 50.10% 


An interesting characteristic of the products was the duc- 
tility. The products possessed ductilities well in excess of 100 
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centimeters and could be 
drawn out into long strings 
at ordinary temperatures. 
This characteristic is prob- 
ably due to the high per- 
centage of asphaltic resins. 
These resins also probably 
tend to make the asphalt 
stable. 

The products were sub- 
jected to accelerated weath- 
ering tests. The shape of the 
curves of exposure time 
against penetration from 
the products made from 
acid sludge were about the 
same as for the commercial 
asphalts used for compari- 
son. The conclusion was 
drawn that the asphalts from acid sludge are at least fairly 
resistant to weathering. 

The work done so far on this problem indicates that the 
action of the acid on uncracked residual products is one of 
solution and precipitation. The formation of reaction prod- 
ucts is negligible. In commercial practice, the quantity of 
reaction products probably is considerably greater than in 
these experiments, but still much less than might be sup- 
posed. 


4. Coking start 


Asphaltic matter in petroleum generally is considered as 
being in colloidal solution in the oil, but all authorities do 
not agree as to the chemical nature of the disperse phase. The 
belief that is most generally accepted is that the dispersed 
phase is composed of organic oxygen, sulfur compounds, or 
hydrocarbons of high molecular weight. The protective col- 
loid may be oils of high molecular weight or readily absorb- 
able resins. Another view is that the dispersed phase simply is 
colloidal carbon, but this belief is not generally accepted. 

Whether the disperse phase is composed of organic oxygen 
and sulfur compounds and hydrocarbons, or colloidal carbon, 
is of interest here. It is reasonable to expect that organic 
oxygen and sulfur compounds might be slightly soluble in 
the sulfuric acid but the colloidal carbon would not be solu- 
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5. Coking finish 


from Acid Sludge 


ble. However, any dispersed substance might be precipitated 
by the sulfuric acid, because acids generally are effective pre- 
cipitating agents for dispersed substances. On the other hand, 
since dilute acid is not effective in precipitating asphaltic 
matter from petroleum, the reasonable conclusion is that the 
solvent effect of the acid is more important than the precipi- 
tating effect. 

The hardening or coking of sludge is an interesting phe- 
nomenon meriting serious study. Our work indicates that this 
coke-like substance generally is not carbon but is one of two 
things: (1) Change from emulsion type of colloid to a gel 
type of dispersion, or (2) The sulfuric acid causes additional 
polymerization or condensation of the organic sulfur and 
oxygen compounds to compounds of very high molecular 
weight, possibly resembling carbon or coke. It is hoped to 
carry on this investigation until a definite conclusion is 
reached. 

Light petroleum naphtha precipitates asphaltic matter, or 
to be more precise, asphaltenes, from oil. The asphaltenes thus 
obtained are somewhat different from the asphaltic matter re- 
covered from acid sludge by emulsifying and breaking the 
emulsion. The reason for this can be explained satisfactorily 
by saying that the naphtha dissolves the protective colloids, 
thus eliminating them more completely than in sulfuric acid 
treatment. The asphaltenes obtained by the precipitation with 
light petroleum naphtha are not readily dispersed again in 
petroleum oil, but if first taken up by a solvent, such.as 
benzol or carbon tetrachloride, then dissolved in the petroleum 
oil and the oil heated to drive off the solvent, the asphaltenes 
become fairly well dispersed in the oil again. However, they 
are not so well dispersed as they were originally, since they 
will settle out over a period of time. It is interesting to note 
in this connection that the asphalt from sludge is more readily 
soluble in petroleum oil than asphaltenes, but often not so 
well as desired for commercial purposes. 

Several micrographs showing the fresh emulsion, the break- 
ing effect with cresol, and the coking at start and finish, are 
reproduced in the illustrations accompanying this article. A 
select bibliography of articles on the manufacture of asphalts 
from acid sludge is also appended, together with a partial list 
of patents on the preparation of asphalt from acid sludge. 
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The Constitution of Asphalt, Dr. F. J. Nellensteyn—Jour- 
nal of the Institute of Petroleum Technologists, Vol. 10, 
1924, 311. 


The author lists the following general characteristic prop- 
erties of asphalts: (1) Color; (2) Behavior on congealing; 
(3) Behavior on distillation, and (4) Solubility. 

Asphalt is a mixture that contains both asphaltic material 
and other extraneous materials. The asphaltic materials that 
constitute the essential part of asphalt are the asphaltenes. 

Asphalt is formed by the distillation of almost all the 
higher hydrocarbons, and by the decom- 


The Constitution of Asphalt, H. |. Waterman and Dr. F, J, 
Nellensteyn—Journal of the Institute of Petroleum Tech. 
nologists, Vol. 11, 1925, 81. 


“Carbon was isolated by long continued extraction of a 
blown asphalt-base oil. The solvents used were: gasoline (40 
deg. to 60 deg.); gasoline (60 deg. to 80 deg.); a mixture 
of gasoline (60 deg. to 80 deg.) and carbontetrachloride, 
carbontetrachloride and benzene. These were used in the 
order named to carry out this extraction. The workers con- 
clude that colloidal carbon is an essential constituent of 
asphalts since similar results were obtained on other types of 

asphalt and on coal tars. 





position or dissolution of the C-H bond. By 


EE 








discussing the pyrogenic decomposition of 
the simpler hydrocarbons, the author gives 
the basis for the decomposition of the C-H 
bond and shows how this reaction is related 
to the formation of asphalt. 

The oxidation of the paraffin is discussed, 
bringing about the following conclus- 
ions: 

1. Oxidation with elementary oxygen 

transforms the higher paraffin hydro- 
carbons into a mixture of fatty acids with 


This and the following page 
contain abstracts from some ar- 
ticles that deal with the com- 
position of asphalt. A list and 
short description of the United 
States patents covering the 
preparation of asphalt from 
acid sludge is also included. » 


The Chemical Composition of Asphalts 
and Asphaltic Materials, V. Kalichevsky 
and S. C. Fulton—National Petroleum 
News, Dec. 23, 1931, 33. 


A description of analytical methods for 
asphalts based upon Marcusson’s five groups 
is presented. These five groups of com- 
pounds making up asphaltic materials are: 


Asphaltic Acids—Extracted in the 
form of salts from a benzol solution 








about one-half the average number of car- 





of the asphalt. 





bon atoms in the molecule. 
2. The reaction takes place over a large temperature range. 
3. The reaction takes place without a catalyst. 


4. Oxidation with air or with a gas mixture of low oxygen 

content gives the same results as with pure oxygen. 

These reactions also indicate a dissociated condition of the 
hydrocarbon molecules, the dissociation products being oxi- 
dized by the oxygen to fatty acids. 

When paraffins are oxidized, oxygen is found in the residue, 
distillate and gaseous products. This is not the case when an 
asphalt-base oil is oxidized. Oxygen has been found in the 
residues, distillates and gaseous products of mixed base oils 
but this is due to the presence of paraffin. By the oxidation 
of asphalt-base oils, asphalt is formed that contains colloidal 
carbon. 

Both Tyndall effect and Brownian movement have been ob- 
served on solutions of the asphaltenes. This may be due to 
the presence of either colloidal carbon or to large molecules. 

Asphalt was synthesized by making electrical dispersions 
of carbon in various media. 


+ 


The Relation of the Micelle to the Medium in Asphalt, Dr. 
F, J. Nellensteyn—Journal of the Institute of Petroleum 
Technologists, Vol. 14, 1928, 134. 


The three principal components of asphalt are as follows: 
(1) The Medium; (2) The Lyophile part—protective bodies, 
and (3) The Lyophobe part—elementary carbon. 

The author presents an explanation of the flocculation of 
the disperse phase of asphalt by low boiling benzine. Any 
liquid that will tend to increase the micelle-medium inter- 
facial tension will tend to cause flocculation. The relative 
merits of ether, benzene, N-hexane, ethyl acetate, acetone, 
and butanone are tabulated with respect to variation in sur- 
face tension. 


A short discussion of the action of peptizing agents, such 
as chloroform, benzol, carbondisulfide, and pyridine, is also 
given. 
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2. Asphaltic Anhydrides—Saponified by 

treatment with alcoholic alkali solutions. 
3. Asphaltenes—Precipitated by the addition of low boil- 
ing petroleum ether to a benzol solution of asphalt after 

the removal of the acids and anhydrides. 
4. Asphaltic Resins—Extracted by Florida clay from a 
petroleum ether solution after the removal of 1, 2, 

and 3. 

5. Residual Oil—The residue not absorbed by the earth. 


The properties of each of these five constituents are dis- 
cussed and their function in an asphalt is given. The asphal- 
tenes give hardness and impart brittleness and high melting 
point, while the asphaltic resins impart stability, ductility, 
and tensile strength. 


The fact that blowing an asphaltic residue with air does 
not change the oxygen content of the residue is brought out. 
Neither sulfur nor oxygen are considered important constitu- 
ents of asphaltenes or asphaltic resins. The tendency for 
asphaltenes to change to carbenes due to the action of sun- 
light, thus losing the property of dissolving in various sol- 
vents is pointed out. It is believed that during acid treatment, 


the resins are partially changed to asphaltenes and are partially 
dissolved by the acid. 


Some Observations on the Colloidal Character of Asphalts, 
Kirk and Reyerson—Journal of Physical Chemistry, Vol. 
29, 1925, 865. 


Asphalts in general are sparingly soluble in acetone and 
are very soluble in carbon disulfide. Carbontetrachloride oc- 
cupies an intermediate position. An oil asphalt was selected 
that was low in inorganic matter. A portion of the asphalt 
was shaken with each of the above liquids and allowed to 
stand for several days. The asphalt disappeared completely in 
the carbon disulfide and no collodial particles could be de- 
tected under the ultramicroscope. Only a small portion of the 
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asphalt dissolved in the acetone. An extremely few particles 
were visible in the field of the ultramicroscope. The asphalt 
disappeared completely in the carbontetrachloride. No par- 
ticles were visible. The field was light blue in color, evidently 
due to particles of slightly larger than molecular size. On 
standing for several months, the carbontetrachloride solu- 
tion showed particles due to the agglomeration of the small 
particles mentioned above. The acetone solution showed an 
increase in both size and number of particles. 

From these facts, the indications are that the dispersion 
of asphalts in organic liquids involves both the dispersion of 
organic matter and the possible dispersion of inorganic mat- 
ter. The choice of solvent is a very important matter. 


Colloidal Chemistry of Asphalts, Charles Mack—Journal 
of Physical Chemistry, December, 1932, 2901. 


The three main constituents of asphalt are asphaltenes, 
asphaltic resins, and oily material. Asphalt forms a lyophilic 
sol. Asphaltenes are the disperse phase, while the resins and 
oily matter make up the continous phase. 

Lyophilic sols are characterized by relative stability, the 
difficulty in detecting the dispersed particles under the ultra- 
microscope, high viscosity and elasticity, gel-forming proper- 
ties, and the low solubility of the solute in the solvent at the 
temperature of gel formation. 


The viscosity of asphalts is discussed in detail. Viscosity 


PATE 


Patents covering the preparation of asphaltic materials 
from acid sludge, have been granted to many workers. The 
greater majority of these are based upon a steam or hot water 
cooking process whereby the acid layers and asphaltic layers 
are separated. 

In 1859, Henry Pemberton was granted a patent for the 
treatment of acid sludge (Patent No. 24,952). Under this 
patent there are four major steps 


measurements show that asphalts have high relative viscosity 
at low temperatures but they behave as ideal solutions when 
in the liquid state. 

By the application of an equation relating viscosity to the 
molecular weight of the solute, together with some adsorp- 
tion measurements, the author points out that contrary to 
general opinion, high relative viscosity is brought about by 
association rather than by the solvation of the dispersed par- 
ticles. A “concentration function,” which relates viscosity 
and the size of the dispersed particles, has also been derived. 


Acid Treatment of Lubricating Distillates, Weir, Houghton 
and Majewski—Industry and Engineering Chemistry, De- 
cember, 1930, 1293. 


These workers point out that in relation to the reaction 
taking place when an oil is acid treated, few reaction products 
may be expected. Flocculation of the dissolved bitumens takes 
place, followed by their absorption by the acid to form a 
solution or an emulsion. That these bitumens can be returned 
to the oil has been shown. By replacing these bitumens in the 
oil, no appreciable change in the oil is noticed as a consequence 
of the action of the acid. 

Interesting data on color removal by the use of acid vary- 
ing in concentration from 75 to 98 per cent are given. Con- 
ditions for optimum color, yield, stability, gravity, etc., are 
also brought out. 


NTS 


the heating of acid sludge to about 250 deg. cent., and at 
the same time introducing air into the retort. The liquid 
hydrocarbons distilled off and condensed. The sulfur dioxide 
gas produced is then washed with a heavy oil and then with 
sulfuric acid. 


U.S. Patent No. 1,211,721, granted to Landsberg in 1917, 
covers the washing of the sludge with sulfuric acid, gasoline 
and water. The resulting product 





A Partial List of Patents Covering the Prep- 
aration of an Asphaltic Material from 


can be used as a road binder. 


Bennett, Murphy and Story, 
under the terms of U. S. Patent 
No. 1,568,261, treated the sludge 
with alcohol and benzine or a 
similar coal tar derivative. After 
distilling the solution, which was 
previously filtered, a product re- 

mained that was asphaltic in 
Alonzo Farrar character and was used in paints. 
Alonzo Farrar 


Carl Sautermeister In 1918, U. S. Patent No. 


Given Below 


Granted to 
Piotrowski and Winkler 
Moser and Greutert 
Richard Gaggin 





in the sludge treatment. 
1. Preliminary heating to ob- 
tain a separation of free 
sour oil. : 
ead , Acid Sludge Is 
2. Agitation of the acid g 
sludge residue with hot Patent No. Dati 
water and steam. 1,869,231 1932 
: ; 1,862,060 1932 
3. Sep: yreak acid oe 
3. Separation of weak acic 138,629 ons 
and tar. 138,237 1873 
4. Recovery of weak acid by 129,041 1872 
yan evaporation 1,677,731 1928 
F _— : 1,642,000 1927 
. ; 372,463 932 
In 1909, J. L. Gray claimed pty a 
° e st 307 Jen 
the production of pitch and 1,409,590 1922 
asphalt from petroleum sludge by 1,418,781 1922 
4 , : : a 1,236,031 1917 
igestion with water, steam or oak vee nesieed 
dilute acid recovered from the 1.092.386 1914 
sludge, until a major part of the 488,628 1892 
611,620 1898 
acid had been recovered. The tar, prragsneed > 
a 366,977 1929 
comparatively free from acid, 1,487,240 1924 
was heated with a steam spray 178,061 1876 
il Laie 425,905 1890 
until the mass was converted into son sin sane 
pitch. 37,918 1863 
In 1910, Schildhaus and Con- 100,876 1870 
dra obtained a patent covering 
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Louis Burgess 

Irvin H. Jones 

Earl B. Conklin 
Frederick Salathe 
Sterling H. Diggs 
Wright and Oakleaf 
Ludwig Landsberg 
Pau and Eberhart 
Hans A. Frasch 
Forward and Davidson 
Joseph Lawton 
Higgins and Smith 
Walter P. Jenney 
Charles Rave 
Walter P. Jenney 
Adolph Millochan 
Alonzo Farrar 








1,271,387 was granted to Rene 
de M. Taveau. Under the terms 
of this patent, Taveau used a 
method for separation of asphal- 
tic matter from sludge that is 
similar to the method described 
in this paper. An emulsion of 
sludge and water was prepared 
under the influence of an agent. 
The breaking of the emulsion 
was brought about by heating 
methods. Mention is made of the 
use of alcohol, ether, or benzol 
as breaking agents. 
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Butt Joints Without Chill Bands 
Featured Phillips Line Welding 


By H. C. PRICE, Welding Contractor 


80° 
Butt Joint ° 


a 7] 
No e. , : 
) For the first 100 miles 
three gangs were uti- 


troleum Company’s 8- lized; for the remainder 
in. line from Oklahoma City to Thrall, Kan. Daily capacity of the distance, only two. Each gang consisted of eight welders 
of the line is approximately 20,000 bbl., with station sites at —one tacking, one putting on the first bead, three on the fir- 
Oklahoma City, Fallis, Yale, Burbank, Okla., and Grand _ ing line, one tacking for the tie-in and two making the tie-in 
Summit, Kan. With the looping of the old 6-in. line from welds. The tacker and the first bead man had one helper each. 
The firing line men had two helpers—one man scaling and one 
turning the pipe. The tie-in men had one helper scaling. 











Type of 
Joint used 
n Phillips line 





ing line crew then put 
on the second and third 


beads. 








OMPLETION of 
C the largest pipe 
line project of the first 
half of 1933 was cele- 
brated recently by the 





277 





Welding Procedure 





first movement of oil 
through the Phillips Pe- 


Thrall to their Kansas City refinery, the Phillips program 
involved the laying of a total of 290 miles of line. q 
Using this very efficient set-up, rapid progress was made 
despite the rough country through which the line runs. A 
great deal of rocky terrain was covered and the welding crew 
was almost constantly working in heavy winds. The records 
show, however, the following speeds for the entire project: 


The 210-mile line was constructed with unusual speed by 
the Kelly-Dempsey Company, Tulsa, Okla., general contrac- 
tors, and the H. C. Price Company, Bartlesville, Okla., weld- 
ing contractors. All welding was completed in 76 working 
days. During the first 18 days construction was completed 


and the line buried from Oklahoma City to a point near Yale, Bell Hole 


: Roll Welds Welds 
a distance of more than 60 miles. 

gyre ; Average speed per man per day 56 20 

A feature of this line that has attracted considerable Record speed per man per day 86 42 
interest was the use of butt joints without chill bands. This Actual welding time one joint 5 min. 10 min. 
is the first time such a joint has been used with the electric All welding was done by the shielded arc process, using 
arc on a major project and it promises to provide new eco-  Fleetweld electrodes and gasoline-driven welders manufac- 

nomies. Heretofore it has been considered necessary to have a tured by The Lincoln Electric Company, Cleveland, Ohio. 
| chill band for electric welding so that the first bead would On the roll welds, the first bead was laid with /%4-in. elec- 
| not burn through the pipe and cause icicles on the inside. trodes, using 300 amperes; and the second and third with 
Experience on the Phillips line shows this is not necessarily _;>;-in. electrodes and 400 amperes of current. All bell hole 

true. welding was done with ;°;-in. electrodes at 200 amperes. 


Unusual Joints Used Testing 


A portable testing machine was employed in the field for 


Plain end Republic line pipe .277 in. thick, containing .12 i ; 
r wligh . the testing of coupons. These consistently broke in the pipe. 


to .18 per cent carbon, was used. At first the pipe was bev- : : = 
eled 25 deg. with a ;'y-in. shoulder and %-in. spacing. This For the first 100 miles of the line, each section of five joints 
was tested with 100-lb. air pressure. Only a very few pin- 
holes were discovered so that it was decided to discontinue the 
dir testing in sections. Upon completion of the line at 60 and 
100 miles from the start, it was tested with oil at 1200 |b. 
pressure and no leaks or breaks discovered. 

In addition to the main line from Oklahoma City to Thrall, 
a 32-mile loop was also arc welded by the H. C. Price Com- 
pany from Homewood to Burlington, Kan. Twenty miles of 

Pipe was furnished in 45-ft. lengths, with five lengths this was laid with the same type of 8-in. pipe as laid on the 
forming a section. A line-up clamp was used. The joint was main line. Twelve miles of the line was laid with 8-in. used 
tack welded in four places and another welder followed im- pipe, prepared for welding by cutting the ends with an auto- 
mediately behind the tacker to put on the first head. The fir- matic machine torch. 


was later changed to a 40-deg. bevel with '5-in. spacing. (See 
Fig. 1.) The first bead leaves a slightly convex ridge inside 
the pipe. Wherever a chill band is used on oil lines it is neces- 
sary to double bell the pipe so that there will be a smooth sur- 
face inside to prevent friction. This, of course, entails addi- 
tional expense. By eliminating the chill band and the double 
belling, greater welding economies can be obtained. 
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Modern Pipestill Heater Design 


Article Ill. Recirculation Stills 





ANY claims have been made 
for the recirculation type of 
pipestill. In part these claims are 
justified, but often they lead to 
misconceptions. The important ad- 


By W. L. NELSON 


Professor of Petroleum Refining 
University of Tulsa 


flue gas if burned with no excess air. 
Twenty-five per cent of excess air 
is used. 

Radiant Absorption Factor— 
Refer to Fig. 1, Article 1 of this 





vantages of the recirculation still 

are: (1) The rate of radiant absorption can be controlled by 
adjusting the quantity of flue gas that is recirculated, and 
(2) a low rate of radiant absorption can be obtained without 
building an excessively large radiant section. If the heat duty 
of an ordinary still is increased, the rate of absorption in the 
radiant section increases greatly and all out of proportion to 
the increase in the duty. In the recirculation still the rate of 
absorption can be kept low by increasing the circulation of 
flue gas. In both types of stills the efficiency may decrease 
slightly but the efficiency of pipestill heaters is not of major 
importance to the refiner. The most real concern of the re- 
finer is to avoid deposits of coke with resulting costly shut- 
downs and to avoid the discoloration of finished stocks by 
localized overheating. The absorption rate can be regulated 
in ordinary stills by using different quantities of excess air, 
but great losses in efficiency occur if the absorption rate is 
lowered by even a few thousand B.t.u. 

Since the factors involved in the design of recirculation 
stills are numerous and far reaching in effect, two example 
designs are presented. The first is a simple still with no recir- 
culation, and the second a recirculation still suitable for the 
same service as the first. 


Example Design |—Simple Radiant Type Still 


Thirty thousand lb./hr. of oil is to be heated from 300 deg. 
fahr. to 700 deg. fahr. vaporizing about 66 per cent. Ten mil- 
lion B.t.u./hr. is required for this service. A radiant absorp- 
tion rate of 20,000 B.t.u./hr. per sq. ft. of projected area is 
allowable in the radiant section. An efficiency of 75 per cent 
is desirable. An oil fuel is available having a heating value 
(net) of 17,600 B.t.u./Ib. and producing about 14.7 lb. of 


series' for rate of 20,000, R=0.535. 


Heat BALANCE 


Efficiency - - - - - - - 75 10,000,000 B.t.u. 





Radiant Absorption - a a et 53.5% 7,140,000 B.t.u. 
Convection Absorption _ ~- » ww» ieee 2,860,000 B.t.u. 
(By difference) 

Radiant Section Loss - - - - - 3.0% 400,000 B.t.u. 
Convection Section Loss a ee 2.0% 260,000 B.t.u. 
Stack Loss - = = = © © = 20.0% 2,670,000 B.t.u. 
Heat in Fuel - = = = = 100.0% 13,330,000 B.t.u. 


Radiant Surface = 7,140,000 / 20,000 = 357 sq. ft. pro- 
jected area. 

If 3-in. by 4-in. tubes are used the length of rad. tubes = 
357/0.33 = 1070 ft. 

Convection Section—The temperature of the stack gas 
may be obtained from Fig. 1 in the article entitled “Refinery 
Combustion Calculations”.? At 20 per cent loss and at 25 per 
cent excess air the stack temperature is 810 deg. fahrenheit. 

The temperature of the gases entering the convection sec- 
tion may be obta:ned from the same chart. The heat remain- 
ing in the gas as it leaves the convection section is 100 minus 
53.5 minus 3 (loss) or 43.5 per cent. Temperature = 1700 
deg. fahrenheit. 

The temperature of the oil entering the section is 300 deg. 
fahr. and that of the oil leaving may be computed as follows: 

2,860,000 = 30,000 (t— 300) 0.6 
t = 460 deg. fahr. 
Log Mean Temperature Difference = | (1700 — 460) — 
(810 — 300) ] / loge | (1700 — 460) / (810 — 300) | 
= 825. 

Transfer Rate—The pure convection transfer rate may 
be found from Fig. 1, Article 1.’ At a flue gas velocity of 12 
ft./sec. and at an average gas temperature of 1250 deg. fahr. 
the pure convection rate is 3.7 B.t.u./sq. ft./hr./deg. fahr. 


1Nelson, The Petroleum Engineer, p. 22, April, 1933. 
“Nelson, The Petroleum Engimeer, p. 44, February, 1933. 





Absorption 10,000,000 B.t.u./hr. 
4-in. by 5-in. Tubes. 
15 ft./sec. flue gas velocity in the simple stills. 





, TABLE | 


Stills No. 1, No. 2, and No. 3—Rad. Surface 266 sq. ft. Proj. 
Conv. Surface 540 sq. ft. (O.D.) 

Stills No. 4, No. 5, and No. 6—Rad. Surface 119 sq. ft. Proj. 
Conv. Surface 570 sq. ft. (O.D.) 











Duty + 106 Convection Gas Radiant Section Length | Length of 
Still Recircu- Eff. of Tubing for 
Number | lation On On Q In Out |MTD_ he Factor %ofheat) Abscrp- Tubing Simple 
Fuel | or Dev. F F "F onQ | in fuel |tion rate Still 
1 0O—!1 13.3 | 13.3 1680 | 810); 810 7.6 5 50 25,000 | 75 1055 1055 
2 0.5—1 13.3 7 1630 | 810} 800! 9.5 40 44 22,100 75 1055 1105 
3 1—1 13.1 5.4 1540 780 750 | 12.0 325 38 19,000 76 1055 1204 
4 O—1 [3:3 5.3 2100 | 810 | 975 8.4 40 40 44,700 75 720 720 
5 0.5—1 13.3 14.7 1930 | 810} 915 | 10.8 311 34 38,500 75 720 720 
6 i) 13.3 15.8 1700 | 810 | 845 | 12.3 24 29 32,500 75 720 802 
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temperature difference. The radiation from the gas may be 
found in Article 2 of this series.* 


1250 kK .0025 —.5 2.6. 
Assume a wall effect of approximately 10 per cent: 
Total Convection coefficient = (3.7 X 2.6) 1.1 = 6.95. 


Convection surface — 2,860,000/(6.95 * 825) = 500 sq. 
ft. (O.D.) 


Effective length of 3-in by 4-in. tubing = 477 ft. 
Total length of tubing required = 1070 + 477 


hrg — the gas rad. coefiicient = 


1547 ft. 


Example Design !|—Recirculation Still 

All conditions and requirements are the same as in Example 
I except that a recirculation ratio of 1 to 1 will be used. In 
other words, two parts of flue gas pass through the still for 
each part that escapes into the stack. 

Q or the heat generated in the fire box consists of two 
items: First, the heat contained in the fuel or 13,330,000 
B.t.u./hr. and, second, the heat in the recirculated gas (20 
per cent of heat in fuel). Thus the heat liberations amount to 
16,000,000 B.t.u./hour. 

G, the air fuel ratio, is | (13.7 & 1.25 + 1)2—1]/1 = 

35.2. 

The value of the absorption rate (20,000) involves the 
factor R, which is not known and hence the radiation equa- 
tion presented in Article 1 of this series can be solved only by 
trial and error methods. The solution of this question by trial 
and error methods is presented in Fig. 1 of this article. 

R or radiation factor = 0.32 for a rate of 20,000 

Radiant Surface = (0.32 & 16,000,000) /20,000 = 225 

sq. feet. 

Effective length of this tubing = 770 feet. 


The absorption of 32 per cent is based on the 16,000,000 
B.t.u. liberated in the radiant section and not on the heat 
contained in the fuel. The percentage of heat absorbed in the 
radiant section based on the heat in the fuel is 

(0.32 X 16,000,000) /13,330,000 = 38.4 per cent. 


3Nelson, The Petroleum Engineer, p. 30, May, 1933. 


Fig. |—Radiant absorption rate with gas recirculation 
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Heat BALANCE 


Efficiency -  - - - = 7 & 10,000,000 B.t.u, 


Radiant Section 38.4% 5,120,000 B.t.u. 
Convection Section Loss 36.6% 4,880,000 B.t.u. 
Radiant Section Loss . 3.0% 400,000 B.t.u. 
Convection Section Loss 2.0% 260,000 B.t.u. 
Stack Loss 20.0% 


2,670,000 B.t.u. 
100.0% 13,330,000 B.t.u. 
Convection Section—Gas out at 810 deg. fahr. contain- 
ing 20 per cent of the heat in fuel. 
Gas into convection section — (Refer Fig. 1, prev. Art.*) 
(2300 + 810) /2 = approx. 1555 deg. fahrenheit. 
Oil out of convection section = (Refer to Example I) 
(0.366/0.215 160 + 300 = 570 deg. fahrenheit. 
Log mean temperature difference = 725 deg. fahrenheit. 
Total transfer rate if same tube arrangement is kept in the 
convection (vel. = approx. 24 ft./sec.) — he 
(7.2 + 2.25) 1.1 = 10.4. 
Surface = 4,880,000/(725 & 10.4) = 647 sq. 
Linear convection tubing = 620 feet. 
Total length of tubing = 770 + 620 = 1390 feet. 


In general, the recirculation stills require less surface for 
the same efficiency than simple stills. Examples I and II il- 
lustrate this. Nevertheless, the differences in surface, in these 
examples 157 ft. of 3-in. by 4-in. tubing, must pay for the 
recirculation equipment and the gas-tight construction of 
the recirculation still. Thus the initial cost is usually slightly 
more for the recirculation still as well as a greater operating 
cost so that the adoption of a recirculation still rests entirely 
with the advantage that it affords in controlling the radiant 
absorption rate. Recirculation stills usually appear to more 
advantage than indicated in the above examples because the 
convection surface may be arranged for higher gas velocities 
on account of the forced convection system. 

As a further indication of the effect of flue gas recircula- 
tion Table I represents a comparison of the efficiencies of the 
two types of stills. Still No. 1 was designed for no recircula- 
tion, an efficiency of 75 per cent and a radiation factor of 
0.5. Stills No. 2 and No. 3 are exactly the same still as No. 1 
except that the flue gas is recirculated. Stills No. 4, No. 5 
and No. 6 are the same sort of a comparison except that the 
non-recirculating still No. 4 was designed for a radiation 
factor of 0.4. All the stills absorb 10,000,000 B.t.u./hr. and 
heat a stock from 300 deg. fahr. to 700 deg. fahrenheit. The 
fuel is an average liquid fuel used with 25 per cent excess air. 

The final column of linear feet in Table I shows the lengths 
of tubing required in a simple non-recirculating still built 
for the same total absorption, same radiation absorption rate 
and the same efficiency as the stills appearing in the same 
line. As mentioned in Example II the radiation equation can be 
solved for the absorption rate (not Q) only by trial and error 
methods. As an aid in design the equation has been solved 
and plotted graphically in Fig. 1. 

In the use of these articles and charts, the exact definition 
of the radiation factor R must be kept clearly in mind. This 
factor is the fraction of the total heat developed in the flame 
that is absorbed in the radiant section. Thus in simple stills 
R is a fraction of the heat contained in the fuel while in 
circulation stills or air preheat stills it is the fraction of the 
total heat liberated in the flame, which may be the sum of the 
heat in the fuel, the heat in the recirculated gases (above 
60 deg. fahr.) and the heat in the air (above 60 deg. fahr.) 

Air preheat increases the flame temperature and the rate of 
radiant absorption so that it tends to defeat the advantage of 
flue gas recirculation. Higher efficiencies can be obtained by 
air preheat but the same efficiency can be obtained at about 
the same expense by building a larger convection section in 
the still. At the same time the flames can be more exactly 
adjusted if the primary air is under a slight pressure such as 
in a preheat system. 
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All combinations of motors and 
generators in use are variations 
of the Ward Leonard system 
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LECTRIC motors having characteristics 
that make them adaptable to the work of 
rotary drilling were built many years before the 
first well was completed by the rotary method. 
As the rotary system was improved and developed, it became 
evident to those familiar with the operation of electrical 
equipment that it would not be a difficult matter to apply 
motors to this work. However, oil fields are not usually found 
adjacent to power lines so that it was not until after proven 
oil areas were electrified for pumping that serious attempts 
were made to use motors. It was natural that since the fields 
were served from alternating-current lines, first efforts were 
directed toward perfecting drives that used electrical energy 
in this form. 
Several different types of induction motor drives have been 
developed that operate satisfactorily and economically but 
their use is limited to regions traversed by power lines. From 


Direct 
Current for 
Rotary Drilling 


By W.C. LANE 


Electrical Engineer 


Diesel engines have been perfected. The one ad- 
vantage of the latter system over the former is 
that the motor equipment can be operated from 
central station energy should such be available. 
Also, in the case of the floating power plants developed for 
use in southern Texas and Louisiana, it is possible to anchor 
the power barge on a waterway and transmit power to a loca- 
tion inland that would be beyond the range of direct-current 
transmission. It does not appear that for general work these ad- 
vantages offset those inherent in a direct-current installation. 

Power for drilling operations must be applied at a variable 
speed whether it be for rigging up, rotating the bit, operating 
the pump, handling pipe or fishing. It is necessary that it be 
possible to change quickly both the speed and the torque of 
the drilling and hoisting motor throughout a wide range, with 
small increments and to reverse the direction of rotation. This 
can be accomplished by the use of a system developed perhaps 
40 years ago by an American engi- 
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neer, Ward Leonard. The system has 
many variations but the basic prin- 





















































ciple is common to all. In brief, it 
consists of separately exciting the 
field of a motor to be operated from 
| DIF. SE. an DIF SE. Fi. D¥H a constant voltage exciter bus and 
Moro. energizing the armature from a spe- 
cial generator whose voltage can be 
fpenes varied from zero to maximum in 
AHEOSTATS small steps. That is, each motor is 
| driven from one or more generators, 
425-Vu7T Bvs_} | 4 which supply energy to no other 
" aheaaling Below—Fig. 2 
the first, engineers have agreed that, 
since the major operation performed | 
by a rotary rig is that of hoisting, EXCITER EE: GEN. No./ 
direct-current apparatus is by far (Y . DOY¥H MorTor 
the more flexible and should be used = = 
in preference to alternating current. ” i 4 da $ 
In spite of this, alternating current a . . ° * 
came into general use because it is j Cum. SE. FLO. 
the only form of electrical energy PumP EN. No.2 
that can be transmitted over long MOTOR 
distances economically. It is well q 
known that it is impossible to step 
the voltage of direct current up and » et oe 
down. It must be generated and cure SE. FLD. RHWEOSTATS 
transmitted at a potential that I q q p briesoes f 
should never exceed 500 volts on the 





























well floor. The weight of the cables 
necessary to transmit a given amount of power at a given loss 
varies inversely as the square of the voltage. It is very evident 
that the cost of copper becomes excessive when an attempt is 
made to serve a drilling rig withdirect current fromadistance. 
Recent developments in internal combustion engines have 
made it possible to assemble portable power plants in units 
whose weight is such that they can be transported to isolated 
locations without excessive expense. Both direct- and alter- 
nating-current plants that may be driven by gas, gasoline and 
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load during the operation. The method is expensive to install 
where a large number of motors are concerned, but the cost 
is not excessive when applied to a drilling rig, which has only 
two operations taking place simultaneously. 

In applying the system to a string of rotary tools the 
simplest combination possible includes two main generators 
and one small unit known as the exciter. These generators 
may all be driven from one engine, three separate engines or 
any combination of -engines. Transportation difficulties and 
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the provisions made for stand-by service will de- 
termine this factor. While drilling, one main gen- 


‘hn Speed-Amperes, two generators 
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erator is used to drive the drilling and hoisting “ . ‘a on guaresr .... 
motor and the other to operate the pump motor. pecan hes we 
Additional units for increasing the capacity of the “F< 0- Horsepower-Amperes, two generators. 


generating station and for guaranteeing the con- 
tinuous operation of the rig are provided when the /40 
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economics of drilling justifies such a course. Three 
manufacturers have worked out the details of 000 
operation in as many different ways. All have made 


provisions for combining the output of the two Q goo} 
main generators for the hoisting motor while Py 
handling pipe. 3 600l_ 
Fig. 1 and Fig. 2 represent the basic electrical 
connections of the four direct-current rigs now in al 
use in the United States. The last of these to be put s 
out is a combination of the three earlier rigs. It will nad 
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be observed that in Fig. 1 the switching arrange- 
ment is such that the two main generators can 
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be connected in parallel for driving the drilling 
and hoisting motor during pulling operations while 
in Fig. 2 provisions are made for combining the 
generators in series. A motor operated by generators in parallel 
will carry the combined current output of the two machines, 
their common voltage being impressed over the armature. The 
speed of such a motor is changed by varying the voltage of 
the two generators and on light loads, the field of the motor 
itself may be altered. In the series system a motor is sub- 
jected to the combined voltage of the two generators, and to 
the current common to both. Variations of speed are obtained 
in the same way as that outlined above. With this system no 
particular difficulty is experienced when there is an unequal 
division of the load on the two driving engines. In both sys- 
tems sparkless commutation of generators and motors is ob- 
tained by the use of series interpole windings. 

The pump motor can be operated from one or two gen- 
erators in either system in a manner similar to that used in 
the case of the hoisting and drilling motor. There will be a 
tendency for a pump to overspeed when it is driven by the 
two generators in series. This action is avoided by doubling 
the field strength of the motor, thus making it possible to 
utilize the full capacity of the two generators. 

It is the custom for men of the drilling fraternity to evalu- 
ate all operations about a rig in terms of what can be ac- 
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complished with steam equipment. Theory and experiment 
show that any mechanical operation that can be performed 
with steam can be duplicated with a direct-current motor. To 
explain the behavior of a motor when subject to the different 
conditions encountered, reference is made to the fundamental 
motor equation (1) and (2). In applying these it must be 
kept in mind that the generators are driven at a constant 
speed by engines of ample capacity and that their voltage is 
under the control of the driller. 
(1) T=KIN 
(2) n= (E—IR)/KN 
E = Generator voltage applied to the motor armature 
T = Torque produced by motor 
K = A constant for the particular motor 
I = Current supplied to the motor 
N = Field strength 
R = Resistance of motor armature (a small quantity) 
n = Revolutions per minute of motor. 


For purposes of analysis, assume that since R is small, IR 
in equation (2) may be neglected and that the motor field, 
N, is kept constant. In starting a heavy load such as a frozen 
string of drill pipe, the generator voltage is increased gradu- 
ally, thus causing an increasing current, I, to flow in the 
armature of the motor. As I increases, T in equation 
(1) increases and will continue to do so up to the 
capacity of the generator. When the load starts to 
move the current will decrease automatically. The volt- 
age may then be further increased and the load accel- 
erated at the will of the driller. It can be seen from 
equation (1) that a motor will exert its maximum 
torque at rest or at any speed desired, providing the 
voltage is given the proper value. An ammeter in the 
armature circuit of a motor will give an absolute indi- 
cation of the pull it is exerting. 

In rotating the table or driving the pump the voltage 
is adjusted to a value which, in equation (2), will give 
the desired speed. The efficiency of a motor under this 
condition is high as there is no rheostat such as is found 
in the rotor circuit of an alternating-current motor to 
dissipate heat. A plugged bit may be cleared by using 
the same method as that applied to frozen pipe. The 
proper method to use is to increase the voltage slowly 
and observe the reading of the gauge on the mud line. 

A point about which there is much discussion is the 
relative merits of the series and parallel systems under 

(Continued on Page 51) 





T he PETROLEUM ENGINEER 








Some Principles of Fluid Flow 


By WAYNE C. EDMISTER 


Research Engineer 


HE phenomenon of flow of fluids in pipes has been 
divided into two classes, viscous or straight line flow and 
turbulent flow. Their names adequately describe them and 
the conditions of flow in both cases may be expressed by the 
same formula, if expressed in terms of a friction factor which 
is itself determined by the condition of flow. 
Let AH be the drop in head in feet of the fluid in a line 
L ft. long. The volume of AH is expressed as a function of 
v?/2g or 


AH = (fL)m X (V2/2g) . . . . (1) 
If Ap be the drop in pressure in pounds per sq ft. in L feet, 
Ap = fpLV*/2gm = 2fpLV*/gd . . (2) 


where: 
AH = the drop in head in ft. of fluid = Ap/p 
Ap = the drop in pressure in lb./sq. ft. 
p = the density in lb./cu. ft. = 62.3 $ 
S = the specific gravity relative to water. 
L = the length in ft. plus extra length due to elbows. 


V = velocity in ft./sec. (average) = Q/md*/4 
Q = flow in cu. ft./sec. 
d = diameter (inside) in feet 
D = diameter (inside) in inches 
m = hydraulic radius in ft. = area of cross section in 
sq. ft. divided by the wetted perimeter in ft. —= 4/4 
for circular pipes. 
f = friction factor (no units) 
P = drop in pressure in lb./sq. in. in L feet 
Ap = 144 X AP. 
Equation 2 may be expressed as follows by making substi- 
tutions: 


AP = 2f X 62.3 X SLV?/14g(D/12) 
AP = 0.333f XSLV?7/D .... (3) 
Equations 1, 2 and 3 are known as the Fanning Formulae 
(formula 3 probably being the best known) and hold for both 
viscous and turbulent flow. The friction factor “f” for vis- 
cous flow is a linear function of the ratio DVS/Z or the pipe 
e (Continued on page 52) 





(Continued from Page 50) 

the conditions that arise when one unit is shut down and 
hoisting work is done with a motor driven from a single 
generator. If the generators have the same capacity, why are 
they not equally effective in handling a load? From equation 
(1), it can be seen that when the motor field is constant, the 
torque is a direct function of the current and is independent 
of the speed. A motor operated from the current produced 
by one generator will produce the same torque as when oper- 
ated from two connected in series. However, the speed will 
be only one-half as great. The same motor operated from 
two generators connected in parallel under similar load con- 
ditions will have double the current supplied to it that it 
does when one of these is out of service. With one generator 
carrying the load only one-half of the current can be sup- 
plied so that half the torque will be produced but the speed 
will be the same since the impressed voltage is unaltered 
(equation 2). The way this torque can be made to do the 
same work is to change speeds on the draw-works as shifting 
from high-low to low-low. It must be kept in mind that a 
fair comparison of competitive motors can be made only 
when the same method is used in rating them. This must be 
on the basis of load and temperature rise and not on torque 
alone. 

The curves shown in Fig. 3 and Fig. 4 are representative 
of the characteristics of hoist motors now in service on direct- 
current installations. In checking the points brought out 
above, it must not be forgotten that the two rigs operated 
with these motors will not use the same ratio of speed change 
so the slower-speed motor will need more torque in order to 
accomplish the same results. 

Overload protection for the engines and pumps is provided 
by applying cumulative and differential series windings to 
motors and generators in diverse ways. A cumulative series 
winding will cause the field to increase with an increase of 
load. In a generator this will cause the voltage to rise, while 
with a motor it causes the speed to fall. Differently connected 
fields have exactly the opposite effect. When an overload 
comes on a generator equipped with a series differential field 
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set for a given load, it will be impossible to overload the 
engine so that it will stall. Beyond a certain load the differ- 
ential field overpowers the separately excited shunt field so 
that the voltage drops. Beyond this point the output of the 
generators, volts times amperes, gets smaller. For pulling work 
the ideal arrangement is to have a combination of rig equip- 
ment that will enable the driller to keep the engines loaded 
under all conditions. 


Where a pump motor is provided with a cumulative series 
winding it will slow down under load automatically, thus 
tending to prevent the occurrence of excessive pressure. A 
shunt-motor driven by a differential generator will behave 
in the same way. The use of differential series fields makes it 
possible to operate the two direct-current generators in par- 
allel and maintain a proper load division in spite of the 
tendency of the engines to shift the load back and forth. 


One manufacturer uses separately excited shunt generators 
and cumulative compound motors; a second uses generators 
with a separately excited shunt and a differentially connected 
series field and shunt motors; a third manufacturer uses a 
combination of those used by the other two with additional 
features. All these combinations are being operated success- 
fully but at this stage of development it is not evident that 
the basic ideas of any one are greatly superior to those used 
by the other two. 


The combination of direct-current apparatus with inter- 
nal combustion engines makes a very efficient installation that 
is independent of an outside source of power, is portable and 
has all the flexibility of a rig operated by steam. Motor de- 
signs are such that fire hazards have been eliminated and ex- 
perience thus far indicates that the upkeep of the electrical 
apparatus is very low. Little water is used other than that 
which goes down the hole and which may be of a poor qual- 
ity. Much less fuel is handled than that consumed by a steam 
rig and the choice of the fuel to be used is governed by the 
cost. Ex'sting rigs have drilled to depths greater than 5100 ft. 
and it appears that they will soon be in common use in both 
wildcat and proven territory. 
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modulus. If in equation 2, “f” is set equal to 16u/dVp, 
Poiseuille’s formula for straight line flow is obtained. 
bes SOeiVioe 1. ew st ct te st GH 

where: 

u = absolute viscosity in English units 

7, = absolute viscosity in centipoises 

u = 0.000672 X Z 

f = 16n/dVp = (16 X 0.000672/62.3) Z/VS(D/ 12) 

= 0.00207 Z/DVS. 

Poiseiulle’s formula may be expressed in different terms by 

substituting in Equation 3 the value of 0.00207 Z/DVS 


for “‘f.” 
AP = 0.000668 X ZLV/D? . . . (5) 


Equations 4 and 5 are Poiseuille’s formulae, in different 
terms and hold for viscuous flow only. 


Let Q be the quantity of fluid flowing in cu. ft. per second. 

Q = VrD?/4 X 144; V = 576 Q/xD? 
or— 

V? = (576/m)? (Q*?/D*) 

Substituting for V* in Equation 3: 

AP = 0.333 (576/m)* (Q?/D*) (fLS/D) 

AP = 11,175 fLS (Q?/D*) . . . . (6) 

The friction factor “f” is a function of DVS/Z. For vis- 
cous flow f = 0.00207 Z/DVS. For turbulent flow the values 
of the friction factor “‘f” have been found experimentally and 


plotted against DVS/Z, which is known as the pipe modulus 
and by substituting for V, its value will be in terms of Q. 


V = 576 Q/xD° 
DVS/Z = (DS/Z) (576/z) (Q/D*) 
DVS/Z = 183 QS/DZ. 


The right-hand side of the chart gives values of DVS/Z 
for Q from 0.02 to 100 cu. ft./sec., Z/S from 1.0 to 10,000 
(Z/S is the kinematic viscosity) , by multiplying Q by 183/D 
and dividing by Z/S. 

In the upper left section values of the friction factor “f” 
are plotted against the pipe modulus DVS/Z, for isothermal 
flow. The straight line marked “Viscous Flow—All Pipes” is 
the plot of f = 0.00207 Z/DVS and gives friction factor 
for all pipes regardless of roughness. The three curves, which 
give the values of the friction factor for turbulent flow, are 
for different types of pipe walls. It has been found that the 
roughness to be considered in the pipe wall is the relative 
roughness. That is, the rough parts would have more effect on 
a l-in. pipe than the same type of rough parts on a 12-in. 
pipe. The use of this chart then makes it necessary to de- 
termine under which classification the pipe in question falls. 
Values of “‘f’’ plotted for turbulent flow are for pipes as 
classified for sizes 2-in. to 8-in., inclusive. With a much larger 
size it would be necessary to put it in the classification of a 
smoother pipe and vice versa; with a much smaller pipe it 
would be necessary to treat it as a rougher pipe. This varia- 
tion will become appreciable in the extreme sizes. 


The values of “f” given are normal for isothermal flow; 
that is, the temperature of the pipe wall is the same as the 
body of the oil or fluid. If on the other hand, the oil is being 
heated or cooled as it flows in the pipe, the film temperature 
will not be the same as the temperature of the body of the 
oil, consequently the film viscosity will not be the same as the 
viscosity of the body of the fluid. Keevil and McAdams 
(Chem. and Met. Vol. 36, No. 8, 1929) present results of 
tests for friction factor for heating and cooling friction flow 
factors. The heating and cooling correction lines in the upper 
left-hand section are crude corrections based on these data. 


If the pipe modulus DVS/Z is 0.023 for a pipe in which 
oil is being heated and the difference in temperature between 
the pipe wall and the body of the fluid is 100 deg. fahr. the 
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friction factor “f” may be found as follows: Enter the upper 
left-hand section of the chart with DVS/Z = 0.023 and 
follow the arrows. Turn at the viscous flow line, go to Nor- 
mal-Isothermal line, turn again, go to AT = 100 deg. fahr. 
line, turn and read the friction factor as 0.06. If heating cor- 
rection had not been made, the friction factor would have 
been found as 0.087, which would have given an erroneous 
pressure drop. 


The upper left-hand section gives also the elbow correc- 
tions, in equivalent length of straight pipe in diameters, plot- 
ted against DVS/Z. This elbow correction factor is a differ- 
ent curve for viscous and turbulent flow as does the friction 
factor. 


Equation 6 is graphically represented in the lower left- 
hand section of the chart. Starting with “‘f” the equation is 
solved by multiplying by 11,175 Q*, dividing by D® in the 
top part, then multiplying by L and making the gravity cor- 
rection in lower part of section, thus getting the drop in 
pressure. The chart is normal for a gravity of S = 1.0. 


An example will show the use of the ‘Fluid Flow Chart.” 
It is desired to flow isothermally 3.2 cu. ft. of oil per second, 
having a gravity of 0.75, a kinematic viscosity of 65, through 
an 8-in. cast-iron pipe 1000 ft. long. Enter the chart on the 
right-hand side on Q scale with Q = 3.2 and follow the ar- 
rows. Go along the Q = 3.2 line to D = 8, giving a value 
of 183 Q/D of 73; turn and go along this line to Z/S = 65, 
turn and go to DVS/Z = 1.15 on scale. With this value of 
the pipe modulus, and no correction due to temperature drop, 
the friction factor is found in the upper left-hand section to 
be 0.0092. The elbow correction is likewise found in this sec- 
tion to be 22. With “f” = 0.0092 go to Q = 3.2 line in the 
top part of the lower section, giving the value of 11,175 
£ Q* as 3400, go along this line to D = 8”, turn and go down 
to bottom section where reading of 11,175 f Q* D~ is 0.034. 
Go along this line to L= 1000 ft., turn and go to 
S = 1.0 —N, turn and go to S = 0.65, turn and go to the 
pressure drop scale, getting P = 20.5 Ib./sq. inch. 


re 





Continental Supply to Move Headquarters 
to Dallas 


The Continental Supply Company in the near future will 
move its headquarters from St. Louis, Mo., to Dallas, Texas, 
according to a recent announcement. At present the general 
office employs about 150 people, a large number of which 
will be moved to Dallas. 

This company was organized 21 years ago and in addition 
to distributing pipe and other materials manufactured by the 
Youngstown Sheet and Tube Company, it is the exclusive 
agent in the Mid-Contingent region for the distribution of oil 
well drilling machinery and pumping equipment manufac- 
tured by the Emsco Derrick and Equipment Company of Los 
Angeles and Dallas, and for many other large manufacturers. 

W. J. Morris, pres:dent, said, in discussing the company’s 
choice of a new location: 

“The officers and directors have felt for some time that 
the general offices of the company should be located at a 
point more central to its activities. After months of investi- 
gation it was decided that Dallas, being practically the geo- 
graphic center of the present oil producing territory, the 
interests of the customers of the Continental Supply Com- 
pany could be better served by having its general offices 
located at that point.” 

Officers of the company who will move to Dallas are: 
William J. Morris, president; F. L. Brinegar, assistant to the 
president; F. M. Mayer, vice-president and treasurer; B. K. 
Kelly, assistant treasurer; C. A. Gutgesell, assistant treasurer; 
C. H. Meyer, manager of sales; H. E. Spencer, director of 
purchases, and A. J.Olson, manager of machinery department. 
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Rospert L. BLarrer, former vice- 
president, has been elected president of 
the Humble Oil & Refining Company 
to succeed William S. Farish, who re- 
signed to become chairman of the 
Standard Oil Company of New Jer- 
sey, parent organization. The directors 
also created the post of executive vice- 
president and named Harry C. Wiess, 
former vice-president in charge of re- 
fineries and sales, to fill it. Mr. Blaf- 
fer assisted Mr. Farish and Ross S. 
Sterling in organizing the Humble 
Company in 1917, and has served as 
vice-pres:dent since that time. 

—— 


E. J. Rivey,-president of the Smith 
Separator Company, Tulsa, Okla., is 
the father of a baby girl, born June 3. 

iliac 


L. V. NicHotas, who served from 
1921 to 1928 as president of the Na- 
tional Petroleum Marketers’ Associa- 
tion and since that time as a consultant 
and adviser in industrial problems, has 
been elected president of the Warner- 
Quinlan Company, New York City. 
He succeeds W. W. MacFarland, who 
remains as vice-president. 

— se 


W. H. BowbDEN, prominent power 
engineer of the oil industry, who for 
many years has specialized in central 
pumping powers, has joined the firm 
of Dewey T. Ross, Inc., Tyler, Texas. 
This company, which was recently in- 
corporated, is specializing in designing, 
constructing and completing pumping 
installations in the East Texas field. 
Mr. Ross before engaging in this type 
of work a year ago was construction 
engineer for the Shell Petroleum Cor- 


poration. 
—— 


Neat H. ANpDERSON, formerly oil 
umpire for the State of California, re- 
cently visited the Oklahoma City oil 
field. He was accompanied by a group 
of Selby Oil & Gas Company officials 
from Tulsa, Okla. While in Oklahoma 
City, the party was entertained by R. 
C. Grinnell of the Fluid Packed Pump 
Company. Anderson and the Selby of- 
ficials then visited the Kansas oil fields, 
from where Mr. Anderson returned to 
the coast. 
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S. R. SETSER has been appointed field 
salesman for the Oil Center Tool Com- 
pany, Houston, Texas. He was for- 
merly with J. H. McEvoy & Company, 
prior to which time he was field super- 
intendent in the Humble, Texas, dis- 
trict for the Humble Oil & Refining 
Company. 

— <> - 

A. F. Zo.t, refinery plant superin- 
tendent for the White Star Refining 
Company, has been moved from Tren- 
ton, Mich., to Grosse Isle, Michigan. 


——<>—_— 


C. E. REED, who some time ago as- 
sumed the general direction of manu- 
facturing drilling bits for the Chicago 
Pneumatic Tool Company, New York 
City, has now been placed in charge of 
the company’s sales force in the field. 
Mr. Reed has been exclusively engaged 
in the design of cone and rotary type 
of roller bits since 1912. His inven- 
tions, comprising roller bits, reamers 
and Tucone bits, are in world-wide use. 
Mr. Reed will maintain his home and 
headquarters at Wichita, Kansas. 


a 


F. E. Courson, independent pro- 
ducer, has moved from Jackson, Miss., 
to Hattiesburg, Mississippi. 


— 


Jot Gorpon, formerly with Black, 
Sivalls & Bryson and previously with 
Pure Oil Company, has left the United 
States to join the Lago Petroleum Cor- 
poration at Maraciabo, Venezuela. 


en 


C. F. Netson, mechanical engineer, 
formerly a member of the Rumely en- 
gineering staff, has recently joined the 
Fred E. Cooper organization in Tulsa, 
where he is aiding in developing a new 
line of winches for the Allis-Chalmers 
line of tractors and motors for skid 
units. At the completion of this work 
he will assume the duties of sales en- 
gineer. Prior to joining the Cooper or- 
ganization he was actively engaged in 
the mechanical engineering and its al- 
lied phases for a period of 24 years, 
during which time he was in direct 
contact with many major develop- 
ments. 


WitiMm F. HuMPHREY, former 
president of the Tide Water Oil Com. 
pany, has been elected president of the 
Tide Water Associated Oil Company 
and to the new position of chairman of 
the board of the Tide Water Oil Com- 
pany. Axtell J. Byles, former presj- 
dent of the Tide Water Associated Qj] 
Company, recently resigned to take 
over his duties as president of the 
American Petroleum Institute. E. L. 
Shea, executive vice-president of the 
Tide Water Oil Company, was selected 
as Mr. Humphrey’s successor as presi- 
dent of that company. Edward H. Sal- 
rin, a vice-president and director of 
the Tide Water Oil Company, was 
elected a director of the Tide Water 
Associated to succeed Mr. Byles. Alden 
Anderson, director of the Associated 
Oil Company, which is controlled by 
Tide Water Associated, was elected a 
director of Tide Water Associated to 
succeed Jackson E. Reynolds, resigned. 


— 


“SpEEDY” Fast, field sales represent- 
ative for the Oil Well Supply Com- 
pany, is again making his headquarters 
in the East Texas field and is maintain- 
ing his home at Tyler, Texas. 

— 


R. CHANEY, production field fore- 
man for the Mid-Kansas Oil & Gas 
Company, has been transferred to 
Cement, Okla., from Shidler, Okla- 
homa. 

ceiling 

RALPH CHAMBERLAIN, Mid-Conti- 
nent representative for the Ridge Tool 
Company, was a recent visitor in the 
active oil areas of Texas. 

a 


BERT ALLEN, who has been in charge 
of Snowden-McSweeney Company's 
production division, with the excep- 
tion of East Texas, has been placed in 
charge of production in the latter dis- 
trict also. He expects to move his head- 
quarters from Tulsa, Okla., to Fort 
Worth, Tex., in the near future. 


—_—_<>—_—_ 


WituiaM V. VietTI, petroleum en- 
gineer for The Texas Company, has 
been transferred from the Cisco, Texas, 
district to the Houston, Texas, district. 
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eee enormity of the East Texas oil 
field presents a variety of pumping 
problems unlike any other oil field in 
the world. Almost all of the extreme 
individual pumping problems of other 
fields will be found here. Paraffin, low 
pressures, salt water, swampy land and 
river bottom problems are common in 
this field. 

To this end Lufkin engineers have 
for the past two years been developing 
equipment to meet these individual 
problems. A complete line is now ob- 
tainable in both worm and herringbone 
gear units that will meet all East Texas 








conditions. Four sizes of worm gear 
units in 11 different types of hook-ups; 
five sizes of herringbone gear units 
with 17 different types of installations, 
exclusive of four types of herringbone 
gear self contained portable derrick for 
units, both single and double reduction 
herringbone gears with two sizes each 
of worm and herringbone gear central 
pumping powers with several sizes of 
well jacks, rod swings, multipliers, 
knockout posts, rod pendulum arms 
and rocker arms to complete the line. 
Units adaptable to any of several 


ah? 

im os ome 
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types of electric motors, multiple cylin- 
der and single sylinder gas engine drives 
and wells completely equipped with 
hoist for individual well service; or 
drives especially adapted for pumping 
purposes only when portable well serv- 
ice is used, are obtainable. 

The Lufkin Foundry & Machine 
Company, Lufkin, Texas, has been 
pioneers and leaders in oil well geared 
pumping equipment for the past 12 
years and is prepared to offer the excel- 
lent service of only two hours delivery 


from factory to the center of the East 
Texas field. 





High Pressure Manifolds 
Now Built With Shielded 


Arc Process 
eo manifolds which 
must withstand a pressure of 800 
lb. per sq. in. are now fabricated by 
the shielded arc process. One of these 
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units is shown in the accompanying 
photograph, and while in appearance it 
differs little from any other welded pip- 
ing, the factor of safety must be ex- 
tremely high, because of the material 
carried. 


The manifolds are used in petroleum 
distributing stations and have so far 
been installed in 14 sizes and types, in- 
cluding the “Christmas Tree” type 
manifold which receives exceptionally 
heavy service. 

In building manifolds of this type 
for the Yount-Lee Pipe Line Company, 
the Midwest Piping and Supply Com- 
pany took great care to insure close 
fitting of the pipe sections before weld- 
ing and proper penetration of weld 
metal. The welding was done with a 
Lincoln “Stable Arc” welder and 
“Fleetwood” electrodes which utilize 
the shielded arc process. 


Waukesha Licensed Hessel- 
man Manufacturer 


Tt WavukeEsHA Motor CoMPANY 
has just concluded license arrange- 
ments with the Hesselman Company of 
Stockholm, Sweden, for the American 
rights under the Hesselman oil engine 
patents. Under these patents, they will 
manufacture a line of heavy oil engines 
for truck, tractor, and general indus- 
trial service. The Ingersoll-Rand Com- 
pany has held a similar license for use 
in portable air compressors, and for 
more than a year these engines, built 
by the Waukesha Motor Company, 
have been on the market. 

Hesselman engines occupy a place 
midway between the automotive Diesel 
engine and the gasoline engine. They 
burn the same fuels as a Diesel engine, 
but use electric ignition. They show 
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slightly less fuel economy, but they 
weigh less so that in automotive work, 
they are on almost even terms. 





The Hesselman cycle is a distinctly 
different principle from any of the pre- 
vious heavy fuel oil engine cycles. Its 
operation is extremely simple and read- 
ily understood. On the intake stroke, 
the cylinder is filled with air only, the 
amount being metered through a bal- 
anced throttling valve, and propor- 
tioned to the load requirements. A spe- 
cially designed intake valve directs the 
air and imparts to it a rotary move- 
ment in the cylinder. The air is com- 
pressed to a greater degree than in a 
gasoline engine, but not to the same 
extent as in a Diesel. At the top of the 
compression stroke, a high-pressure 
Bosch injection pump delivers a quan- 
tity of heavy fuel, the correct amount 
to insure complete combustion being 
controlled by mechanical linkage with 
the air throttle. The fuel is injected 
through special Hesselman injectors, 
which throw it into the rotating air 
stream, where the fuel mist is intimate- 
ly mixed with the air. At this moment, 
the spark plug fires the fuel mixture. 
The unusual success of this cycle is 
said to be due to the special features 
which keep the mixture ratio in the 
zone surrounding the spark plug al- 
ways within the necessary limits for in- 
stantaneous combustion independent of 
the engine load or speed. At the end of 
the power stroke, the exhaust valve 
opens and releases the burned mixture, 
and the cycle is repeated. 

A 40-hp. Hesselman engine can show 
an economy of 0.53 pounds fuel per 
brake hp. hr.—the equivalent of about 





Beaird Corporation at Shreveport Will Manufacture Pumping Equipment 


HE BEAIRD CORPORATION at 
yp ecmeng La., manufacturers of 
oil field equipment for the Gulf Coast 
area, is now engaged in the manufac- 
ture of pumping equipment particu- 
larly adapted for use in East Texas. The 
line will include steel derricks, standard 
rigs, steel walking beams, rotary coun- 
terbalanced cranks and counter-bal- 
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14 hp. hr. per gallon. At the prevail- 
ing price of heavy fuels suitable for 
operation with this engine, this repre- 
sents a great operating economy, and it 
is easily possible to show savings in a 
short time that will offset the original 
first cost. Hesselman engines will not 
smoke either on quick acceleration or 
on overloads. 


Moulded Non-Metallic 





Bearings 


G™ bearings are now available in 
a complete line for all general 
machinery uses, according to an an- 
nouncement of the Gatke Corporation, 
228 North LaSalle Street, Chicago, IIl. 





HE WILSON 
MANUFACTUR- 
ING COMPANY of 
Wichita Falls, Tex., 
is manufacturing a 
new type of portable 
rotary draw works. 
It is available in two 
sizes, the super model 
being equipped with 
32-in. steel wheels 
and 8-in. width dual 
wrap, equalized and 
self-energizing brakes 
on special alloy nickel-iron brake rings. 
Both models are equipped with Wil- 
son Manufacturing Company’s 6-speed 
forward and reverse transmission and 
with an independent jack shaft rotary 
drive. The drums are equipped with 
Timken roller bearings and the shafts 
are made of 3140 S.A.E. chrome nickel, 
heat treated and of ample size for heav- 


ances, rig irons, band wheels, bull 
wheels, tubing hoists, pumping crown 
blocks and pumping jacks. 

The new activities are under the di- 
rect supervision of S. B. Creamer, who 
has recently joined the Beaird organiza- 
tion after more than 10 years’ prac- 
tical experience in the design, manufac- 






Portable Rotary Draw Works 





Gatke non-metallic bearings are com- 
posed of a special textile base impreg- 
nated with synthetic resins, moulded 
under high pressures and manufactured 
in all shapes and sizes. They are moulded 
of three basically different materials for 
various services, known as Gatke Hy- 
drotex, Gatke Lubritex and Gatke 
Grafitex. 

The Hydrotex beaings are recom- 
mended by the manufacturer for use 
wherever bearings are run in water or 
where water is available for lubrica- 
tion. Gatke Lubritex bearings are de- 
signed for oil lubicated equirpment. 
Gatke Grafitex is self-lubricating and 
especially made for slow-moving ma- 
chinery where dirt and grit are en- 
countered or where lubrication is ne- 
glected. 

The manufacturers claim these ma- 
terials have an extremely high tensile 
and shear strength and a tremendous 
pressure resistance, although the weight 
is much smaller than most bearing ma- 
terial. It is further claimed that they 
are not affected by ordinary acids, sol- 
vents or salt water. 








iest loads. Prime movers may be hooked 
in tandem so either engine can operate 


draw works or pump. Any power, such 
as steam, gasoline, gas, Diesel or electric 
motors, may be applied. 

Full details of this new portable ro- 
tary draw works may be obtained from 
the Wilson Manufacturing Company. 


ture and sale of oil field equipment. 
Creamer is a graduate engineer, amply 
qualified to direct these new activities 
of The Beaird Corporation. 

The corporation maintains a ware- 
house and a representative on the Long- 
view-Gladewater highway in the heart 
of the East Texas oil field. 


The PETROLEUM ENGINEER 






























































Eleetrie 
installation cost 
is lower . . .« -« 


Eleetrie 
operating cost 
is lower ... - 


Eleetrie 
maintenance cost 
is lower . .. -« 


Electrie 
performance is 
uniform and 
dependable .. 


On the pump 
Electrically 








wa you equip for pumping you wish 
to obtain the utmost in overall economi- 
cal operation. Consider, then, electric power. You 
can not afford to overlook its advantages, espe- 


cially in view of the prevailing reasonable elec- 


tric power rates. 


Electricity possesses all the ideal features 
required for oil field service — low installation 
costs, low operating and maintenance, freedom 
from shutdowns, and uniform dependable per- 
formance, day in and day out. It is instantly avail- 
able at the turn of a switch without incurring 


stand-by losses. 


Electric power offers advantages in analyzing 
your pumping conditions and in making accurate 
measurements at a minimum cost. It is a recog- 
nized fact that steady well operation is conducive 
to maintaining the bottom of the well in the best 
condition, and, in the long run, cuts down rod 
trouble and gives maximum uninterrupted well 
operation, thus maintaining a high daily rate of 


production with a minimum lifting cost. 


Klectricity IS Cheaper 
Texas Power & Light Co. 
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SLOW -SPEED 
ELECTRIC 


Pumping 


94-BARREL WELL 


Y reducing the pumping speed on a certain 
B 94-barrel well from 27 to 10 strokes per minute, 
power input to the motor was decreased from 13.85 
to 7.2 horsepower. This saving in power consump- 
tion plus the reduction that resulted in labor and 
maintenance charges, gives a total yearly saving of 
$1,416. In addition, shutdowns due to mechanical 
failures were reduced by 84 per cent. 

Slow-speed electric pumping has other advantages. 
There is a greater production of “clean” oil because 
less emulsification occurs—this reduces dehydration 
costs. There is less wear and tear on rig and below- 
ground equipment, and less shut-down time. Cost 
of equipment and materials also is lower. 

For slow-speed pumping of heavy producers at high 
volumetric efficiency and low cost, Westinghouse 


offers the ODH pumping unit, complete with gears, 


Above—Westinghouse slow- 
speed electric drive on a 
beam well in California. 
The drive consists of a Line- 
start Squirrel-cage Induc- 
tion Motor connected 
through V-belt to ODH 


Gear. 


Left—Standard type CS Con- 
stant Speed Squirrel-cage 
Motor equipped with Sealed 
Sleeve Bearings for driving 
ODH Pumping Units. 


The new Westinghouse Gearmotor is suitable for 
converting present drives to slow stroke pumping. 


motor, and control for pumping speeds as low as two 
strokes per minute. 

Westinghouse oil field equipment is distributed 
by the Oil Well Supply Company and, with the ex- 
ception of reduction gears, by the National Supply 
Companies, with offices and stores in all oil fields. 


_.Westinghouse 


Quality workmanship guarantees every Westinghouse product 


JuNE, 1933 










REAR 2 OP 
Cumulative pro- 


duction of field to 
date in excess of 


320,000,000 barrels 





On these and following pages of this issue is presented a 
group of special articles dealing with pumping conditions 
and trends in the East Texas field. That area during the 
next few months will undergo a rapid change for it is now 
in the transition stage between flowing and pumping. In 
order that our readers can keep informed and have the 
latest information on activities there this special pumping 
feature will be continued for a few months in 
The Petroleum Engineer. 


NS ee 


By 
K. C. 
SCLATER 


Past History and Present 


N the closing months of 1929 and the first half of 1930, 

although drilling activities in general were at a low ebb, 
the menace of flush oil from new fields seemed to be gradually 
passing from the picture. Slowly but painfully the oil in- 
dustry was recovering from the ills of overproduction that 
followed development of the Seminole and the Oklahoma 
City fields. Enforcement of proration in the latter was in 
the throes of bitter dispute, flagrant violations of proration 
regulations were many, and withdrawals from the field so 
heavy that the effects, detrimental to the future productivity 
of the field, were beginning to be felt. As a result the poten- 
tial threat of this field had already begun to fade on the 
economic horizon. 

Then in September, 1930, the East Texas field was dis- 
covered. It was not until several months later, however, that 
the enormous extent and possibilities of this field became 
generally apparent. Soon the rush was on; the lull in drilling 
activity elsewhere served only to stimulate greater interest in 
the area, and to attract operators in greater number to the 
new scene of activity. So easy were the formations to drill 
and so favorable the other conditions for small-scale opera- 
tions requiring only limited capital that intensive develop- 
ment of the field followed as a natural result. The prolific 
yield, the vast number of wells, the absence of dry holes, 
and the resultant rapidly mounting daily production that 
could not be controlled and seemed for a time to have no 
limit, all combined to make the East Texas field the nemesis 
of the oil industry. Having turned out to be a potent dis- 
turbing factor that has thus far rendered futile, attempts to 
attain some measure of economic stability in the produc- 
tion of an essential raw material, the course of events in 
the East Texas field has become a factor to be reckoned 
with in terms of its effect on the future economic welfare 
of the entire oil industry. On what happens in East Texas in 
the near future hinges the question of a quick return to a 
normal healthy condition in all branches of the industry. 


A better perspective of the present status of the East Texas 
field can be had by reviewing its history.’ The field is roughl) 
120,000 acres in extent. To date approximately 10,160 oil 
wells have been completed; eventually, it is estimated that 
the total producing wells will number at least 15,000. 

Although the average well spacing in the field at present 
is 11 acres to the well, there are numerous small tracts in 
the field of three acres or less on which wells are drilled. 1 
was not until some time after the development of the field 
had been started that any orders were issued limiting the 
minimum spacing. The first order issued by the Railroad 
Commission limited the minimum well spacing to 20 acres. 
Because of offsetting difficulties that arose, this order was 
never rigidly adhered to and on January 31, 1933, the order 
was revised, reducing the minimum spacing on offset wells 
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to about 10 acres per well. The reason given for the change 
was that an increase in ultimate recovery would result. 

Regulation of production in the East Texas field has al- 
ways been consp:cucus because of its absence. From the time 
the Railroad Commission issued its first order setting a daily 
maximum allowable production for the field, one restraining 
order after another has been obtained in court by operators. 
Recently, however, a valid order has been written that has 
thus far withstood one attack in court. This is the order 
made effective April 14, 1933, and is the basis of the pro- 
ration order in force in the field at this time. Under this 
order 15 per cent (now reduced to 10 per cent) of the 
hourly potential flow of the field is the daily allowance. With 
the number of wells producing when the order was issued, 
this gave the field a maximum daily allowance of about 
750,000 barrels. From April 24 to June 13, the period during 
which this order was in force, the field produced at an aver- 
age rate of close to 1,000,000 bbl. daily. This flood of oil 
brought on a crisis. The price of oil dropped to levels far 
below the cost of production. About the end of May, 1933, 
signs of depletion in reservoir energy began to appear. Many 
wells ceased to flow. 

On June 12, 1933, at a hearing held by the Commission 
in Austin, operators in the field were almost unanimous in 
requesting a reduction in the field allowable. Accordingly, 
at midnight, June i3, a new order went into effect, reducing 
the maximum daily average withdrawal from the field. Under 
this new order the daily allowance, computed on the same 
basis as the previous order, was changed from 15 per cent 
to 10 per cent of the hourly potential flow. This was a re- 
duction of one-third, or, based on the present capacity of the 
wells in the field, a reduction from 850,000 bbl. to 550,000 
bbl. a day. 

Some of the dithculties that have arisen in enforcing cur- 
tailment are of interest. Before proration went into effect in 
August, 1931, the daily production, which was increasing 
rapidly day by day, had reached 800,000 barrels. Curtail- 
ment in some form became imperative and the State Railroad 
Commission took over the regulation of production in the 
field. So far as the Commission was concerned, the necessity 
for curtailment was principally to prevent physical waste, 
waste such as might result from too high a rate of produc- 
tion that would cause dissipation of gas energy or hasten 
water encroachment. The first order issued 
daily allowable production of 325,000 barrels. This figure 
was based chiefly on evidence submitted } g 
operators in the field indicating that any greater rate of pro- 
duction woul 
dition that eventually would result in a decrease in ultimate 
recovery. Under this first order, all wells in the field—there 


were less than 


] - ~ oe 7 } ~ a" 
resuit in serious Water encroachment, 


5 } -2 ~} "2 + ‘rs. >} 1] “J 
-VU0U then—were each given a Straight alliow- 


ance of 225 bbl. a dav. As new wells came in the allowance 


per well was reduced until on August 1, 1932, it was only 
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43 bbl. a day. On September 1, 1932, the maximum daily al 
lowable for the field was increased to 375,000 barrels. 
Although these orders were issued there was no effective en 
forcement. Much oil was being produced above the allow- 
able and the running of “hot” oil became a racket. On Octo- 
ber 15, 1932, another order was put into effect, reducing the 
daily maximum allowable to 335,000 barrels. On December 
8, 1932, the field was further curtailed to 310,000 bbl. daily. 
It was early recognized that the State statutes were inade- 
quate for the effective enforcement of proration regula- 
tions. A market demand law was subsequently passed by the 


tatus of Eas 


State Legislature. This allowed the Commission some lati- 
tude in curtailing the fields in the State to market demand 
requirements, something they had not been able to do up to 
that time. On December 10, 1932, a new order went into 
effect, the basis of which was known as the Buck plan. Under 
this plan the maximum production for the field was set at 
325,000 bbl., of which two-thirds was allocated on a per well 
basis and the remaining one-third on the bottom-hole pres- 
sure and acreage. Strenuous opposition was voiced against 
this order chiefly on account of the inclusion of acreage so 
at noon, December 17th, the field was shut down for two 
weeks in order that bottom-hole pressures and other sub- 
surface data could be collected and used in preparing a new 
proration order. On January 1, 1933, the field was again 
opened up and a temporary order issued, setting the daily 
maximum allowable for the field at 290,000 barrels. 

At this juncture dissatisfaction was rampant among oper- 
ators regarding proration regulations in the field. This re- 
sulted in a new order being issued on January 10, 1933, 
allocating to each well 26 bbl. daily, plus 2 bbl. additional 
for a bottom-hole pressure up to 1000 Ib. and 0.6 of a barrel 
for each 100 lb. of pressure above 1000 lb. to a maximum 
of 31 bbl. daily. Under this order, to be in force until April 
1, the total production from the field was not to exceed 
290,000 bbi. daily. Revisions in the well allowances were to 
be made on February 1 and March 1 in order to take care 
of wells completed during the month. 

Another order, effective March 19, and to be in effect until 
June 1, 1933, was issued by the Commission permitting a 
daily maximum allowable production from the field of 
400,000 barrels. The issuance of this order was prompted 
by an investigation of the existing conditions, which showed 
that although the field was only allowed to produce a maxi- 
mum of 290,000 bbl. daily actually more than 400,000 bbl. 
was being produced. By raising the allowance for the field 
to 400,000 bbl. daily it was thought perhaps things would 
right themselves. 

Before a three-judge federal court at Houston on January 
26, 1933, evidence was heard in a suit attacking the Railroad 
Commission’s order then in force of 290,000 bbl. because it 
was on a per well basis. After several weeks the court returned 
a decision, holding that the order was not valid, that it was 
confiscatory and that it stripped the best properties down to 
the level of the worst and took from one owner to give to 
another. In effect the decision threatened the Railroad Com- 
mission with contempt of court should it again fail to write 
a valid order. Difficulties also arose over the operation of the 
marginal well law. The State Attorney General advised the 
Commission that it could not reduce the per well allowance 
in any well to below 40 bbl., the minimum for marginal wells 
in the East Texas field. A State marginal well law was sub- 
sequently passed, reducing the marginal well allowance for 
the East Texas field to 20 bbl. per well. On April 6, 1933, 
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the field was again shut in, this time for the purpose of mak- 
ing potential flow tests. The field was to be shut in for five 
days to allow the pressure in the reservoir to equalize, and 
to give operators an opportunity to make necessary modifica- 
tions on well connections for making potential flow tests. 
Starting on April 11, two-hour potential flow tests were made 
on 283 wells equally distributed over the field. In making 
tests only 50 or 60 wells were opened at a time. The results 
obtained gave the field a daily potentional flow of 126,- 
000,000 barrels. The field was opened up again on April 24, 
1933, and a new order issued, the daily maximum oil allow- 
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ance in which was 15 per cent of the hourly potential flow 
shown by the tests. This set the maximum allowable pro- 
duction for the field at about 750,000 bbl. per day. For the 
seven-week period from April 24 to June 13, the time this 
order was in effect, an average of approximately 1,000,000 
bbl. per day was produced. As was stated at the beginning of 
this article, this flood of oil had serious consequences. The 
high rate oft withdrawal had brought a large number of wells 
in the field to the pumping stage. 

To date the field is estimated to have produced in excess of 
320,000,000 barrels. The original reservoir pressure was 
1620 lb. per sq. inch. On June 8, 1933, the average bottom- 
hole pressure was 1240 pounds. At this writing the estimated 
reservoir pressure is less than 1200 lb. per sq. inch. On the 
basis of these figures this gives an average drop of .84 lb. per 
million bbl. produced during the life of the field to date. Of 
the total 320,000,000 or more bbl. produced, not more than 
100,000,000 is estimated to have been recovered at a rate 
of 800,000 bbl. a day or greater, the remainder being pro- 
duced at a much lower average rate, probably not greater 
than 300,000 or 400,000 bbl. daily. In considering these 
figures it must not be forgotten that the field has been shut 
in at intervals, the total time of shutdown being about six 
weeks. With the present production rate, which averages 
about 800,000 bbl. daily, 2'2 lb. per million bbl. is the esti- 
mated pressure drop. 

The average reservoir temperature, which was 152 deg. 
fahr.,is now about 145 deg. fahr. according to latest estimates. 

The number of wells showing water in the field is esti- 
mated now at 500, although the total amount of water pro- 
duced with the oil probably does not exceed 10,000 bbl. 
daily. Investigation in the field discloses that the rate of 
water encroachment is relatively slow compared with some of 
the early estimates. It is asserted that the water table to date 
has risen 414, ft. to 5 ft. on the average throughout the 
field. It is quite likely that water coning has appeared in 
certain wells in the field where the rate of withdrawal of oil 
has been excessive and the damage done at high rates of with- 
drawal still remains to be determined. At a rate of with- 
drawal of between 400,000 and 500,000 bbl. daily it is as- 
serted by many engineers and operators that water encroach- 
ment can be kept under reasonable control. 

Differences in permeability is one of the most important 
factors accounting for the variation in the flowing capaci- 
ties of the wells in the field. In the southeast corner of the 
field the producing sand is known to be of low permeability. 
In the central and northern part of the field the producing 
sand is more permeable. To what degree permeability will 
affect ultimate recovery is still in doubt. 

In later articles to appear on the East Texas field the un- 
derground conditions of the field will be discussed in fuller 
detail. 


61 








Concrete 
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Construction and Installation 


NSTALLATION of surface pump- 

ing machinery on hundreds of wells 
in the East Texas field is now actively in 
progress. A sudden demand for large quantities of pumping 
equipment came during the month of May when infallible 
signs observed in the behavior of many wells indicated that 
they are fast approaching the end of their natural flowing 
life. If this demand shows no signs of abating it is evident that 
a formidable amount of construction work, involving the 
installation of this well pumping machinery confronts oper- 
ators in the East Texas field. In a field of such extent the 
surface conditions affecting the installation of equipment 
vary quite widely. Therefore, a brief presentation of some of 
the construction and installation problems involved is of 
pertinent interest. 

During the last few weeks several hundred wells have been 
equipped for pumping and many more are in the course of 
being equipped and will be ready to be produced by pump- 
ing within 2 few hours’ notice when the occasion demands. 
Most of the surface pumping equipment being installed is of 
the latest design and of a uniformly high grade. Its proper 
installation, therefore, is an important essential that affects 
the standard of performance and the amount and economy 
of service that will be obtained from the equipment during 
the years it is in operation. 

All surface machinery being installed is laid on contrete 
foundations where these are necessary. This applies both to 
individual pumping units and to central powers. Foundations 
should be proportioned with due regard to the local condi- 
tions for there is a wide variety of soil conditions found in the 
field. In the low-lying swampy areas and in the river bottoms 
the top of the foundations should be above the high water 
levels of the heaviest rainy season. Poor soil conditions in these 
areas also require that the footings be ample to prevent set- 
tling and consequent misalignment of the equipment. 


62 


Problems 


If the foundation is laid on made-up 
ground the latter is, where it is possible 
to do so, thoroughly wetted down with 
water and allowed to settle before the concrete is laid. In 
many cases this precaution is not taken either because of the 
expense involved or the time necessary. Safe bearings that 
will apply to soil conditions in the East Texas field will range 
from 1000 lb. to 4000 Ib. per sq. foot. Only where soil is 
exceptionally hard and firm should it exceed this amount. 
Foundations in the river bed area in East Texas are usually 
made shallow and broad so that a low bearing pressure is ob- 
tained. In most places there it is also found that the upper 
soil is more firm than that underneath, and for this reason, 
foundations should not be too deep. In the higher parts of 
the field it is usually necessary to remove the overburden to 
get down to solid ground. 

As a selection of the site for central powers is governed by 
the location of the wells and the general topography, the soil 
conditions must be accepted as a matter of course, and the 
construction foreman has to use his own judgment in regard 
to foundations. On many sites in the field excavation is usu- 
ally necessary. If a power and site is on a hillside, excava- 
tion can be made by means of surface scrapers and mule 
teams. Where the surface is fairly level excavation is usually 
done by hand. When the site for a central power has been 
staked out, usually before placing the concrete blocks for the 
power, stakes from the center of the power to the wells are 
driven to expedite the work. After the foundation pit has been 
excavated in accordance with the required dimensions and the 
form set a template of the bolt circle in the base of the power 
is made and in it the anchor bolts are suspended in the exact 
position they will occupy in the completed job. The concrete 
block is then poured to within several inches of the top of 
the anchor bolts. Not until the concrete has been allowed to 
set properly is the template removed and the power carefully 
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lowered over the bolts into a position on the block where 
the anchor bolts protrude just enough to allow the nuts to 
be started on the bolts. In this position the power is set on 
blocks, after which cement grout is run under the power. 
Before the cement grout is thoroughly set the blocks are re- 
moved and the power is pulled down on the anchor bolts to 
its final level. Leveling of the power is best done by instru- 
ments and is an operation in which the greatest care should 
be exercised. After the power is securely set on its block the 
whole base may then be grouted in and all the necessary 
drains and trenches finished. Precaution is usually taken to 
install drain pipe in order to carry off the drainage around 
the power if this be found necessary. Drains should be made 
easily accessible for cleaning. 

Many companies are now following the practice of putting 
in concrete floors on jack pumping wells. Some have small 
concrete cellars for the casinghead connections. If the wells 
are situated in the bed of a creek in loose ground — as many 
are in the field — the floor is sometimes reinforced to prevent 
damage from settling. Concrete foundations for geared powers 
take from 21 to 40 cu. yd. of concrete, the amount depend- 
ing on the soil conditions, the size of the unit and the re- 
quirements of the company. For jack-pumping wells the 
amount of concrete required varies from 5 cu. yd. on small 
wells to 10 cu. yd. for more elaborate settings, but the aver- 
age jack setting takes about 5 cu. yd. of concrete. About 
fifty geared powers have already been installed in the field 
and the eccentrics or cranks on a number of these are set close 
to the ground. The 30- or 40-ft. length of shaft is laid in a 
concrete trench as is also the power itself. A substantial 
wall about 2 ft. thick forms the side of the trench and the 
wall of the power pit. 

On wells equipped with individual pumping units and 
steel rig fronts the practice of installing foundations varies 
according to the whims of the engineers or the construction 
parties in charge of the work. It is good practice to tie in the 
sampson-post and jack-post foundations. When concrete walls 
are laid these should not be bonded to the main foundations 
for settling or other surface movement will lead to cracking. 

On wells that are standardized or are equipped with indi- 
vidual pumping units, the sizes of foundations and the 
amounts of concrete used vary from 20 to 50 or 60 cu. yd., 
depending on the installation and the prevailing practice of 
the company. 













Above — Concrete foundations being poured 


for pumping machinery at a well in the East 
Texas field 


Right — Foundations laid and all ready to place 
machinery at East Texas well 


Much more attention than formerly is being paid to in- 
stalling surface equipment at wells and many companies have 
special construction gangs who do nothing else but this work. 
Others again turn the job over to a contractor on a turnkey 
basis. One major company in the field has a standard setup 
for its pumping wells. A standard set of blueprints show all 
the dimensions of the foundations and the engine and belt 
house. One feature of this standard setup is the limited num- 
ber of control points, the belt centers, by means of which 
the tolerances in the field are held to within an eighth of an 
inch, thus assuring proper alignment of the equipment. The 
footings of the sampson-post are flared out at the base so that 
a large bearing surface is obtained, Further strength is gained 
by tying in the sampson-post and jack-post foundations at 
the base. The jack posts are of concrete and the sampson posts 
of steel. The engine and belt house is of corrugated sheeting 
on a wooden frame, the latter being specially designed with 
heavy bracing for oil field service. An interesting detail is 
the concrete derrick floor in which there are provisions made 
for getting into the casinghead fittings. Another provision 
is a small concrete sump, the capacity of which is sufficient 
to hold the total tubing drainage when wells are being pulled. 

In many parts of the field the topography is such that the 
installation of powers offers interesting problems. In one 
power recently installed the layout of pull-rod equipment ne- 
cessitated a road crossing seven ft. deep. In such cases recourse 
is had to the use of holdups and holddowns. On this power, 
which is one of the heaviest in the field, having 14 wells on 
it, concrete is used throughout, both at the wells and at the 
power. 

Aggregate for the concrete is obtained locally. Up to the 
present it has been the general practice to mix concrete on 
the job by means of portable mixers. It is reported that trans- 
mix concrete, supplied from plants located at advantageous 
points in the field, will be available in the near future. A 
company has recently been organized at Longview to give 
this service and is reported to be about ready for active opera- 
tion. Concrete mixed in transit and all ready to pour when 
it arrives at the job will be available for delivery by truck to 
any part of the field. There are some parts of the field that 
even during the dry season of the year are difficult or im- 
possible to reach by truck, where it will still be necessary 
<o use concrete mixed on the job. Shipping in of heavy equip- 
ment to such locations is usually done by mule team. 

Climate is one factor that must be reckoned with 
in the East Texas field. Installation of equipment 
during the summer months when the rainfall is slight 
is vastly more easy and less costly than during the 
season of heavy rainfall. Indeed, many of the wells 
cannot be reached during the winter months when 
roads are under water or are impassable, which is 
one reason for the intense activity in installing 
equ'pment at this time. 
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Work of Equipping Wells for 
Pumping in Full Swing 


This geared central power 
in East Texas is a 
typical installation 

of its kind 


SURVEY reveals that a variety of equipment has been 

or will be installed in the East Texas field and strength- 

ens the belief that this field will develop into what has been 

predicted for it, a vast proving ground for improved pumping 

methods and equipment for lifting oil. During the last month 

the task of equipping wells for pumping began in earnest and 

a wholesome air of industrious activity now pervades the en- 
tire area. 

Several of the pumping units and central powers installed 
in the field are the first installations of their kind, hence, with 
the large number of wells in the field eventually to be 
equipped, an excellent opportunity will be provided for ob- 
serving and comparing the performance of these new units. 
This is one good reason why pumping operations in this field 
will be followed with interest. 

The first central power in the field, a National bandwheel 
pumping power, was put into operation about two years ago 
and is installed on a lease of the Federated Oil Company in the 
Joiner area. A Lufkin geared power was installed in the same 
area some time later on a lease of the Hunt Production Com- 
pany. These were followed by other installations and by about 
the beginning of May of this year some 20 central powers 
in all had been installed. During May and up to June 15 it 
is reported that orders for about 70 more powers had been 
placed, a number for immediate and others for future de- 
livery. Some of these haye been installed during the past 
month. 

A description and specifications on the details of some of 
these new geared powers will be of interest. < 
~~The Imperial No. 80 Oil Well geared power manufactured 
by the Oil Well Supply Company, is of the overpull type 
and is driven through a double reduction gear. The power 
may be driven by gas engine or electric motor through a belt 
drive or direct-connected to a motor. The base and the spindle 
are cast in one piece, forming an oil-tight reservoir for the 
gear oil bath. A heavy cast-iron gear case cover totally en- 
closes the gear compartment up to the main gear hub, for 
which it forms a babbitt-lined lateral thrust bearing. Two 
heavy bronze bushings on the spindle carry the lateral rods 
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ment and Methods 


in East Texas 
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of the eccentrics and main gear while the combined vertical 
loads of these parts are carried by a large-capacity ball bear- 
ing that seats in the base around the spindle. Timken tapered 
roller bearings support the pinion shaft and the intermediate 
shaft, the only two rotating shafts in the power. The main 
gear and the two eccentrics rotate about the spindle with 
their weight carried by a ball bearing and their lateral thrust 
taken by the bronze bushings on the spindle. The lower ec- 
centric is keyed horizontally to the main gear and the upper 
eccentric. in turn is keyed to the lower eccentric. Four heavy 
bolts hold these three pieces together so they rotate as a unit 
on the spindle. The eccentric straps of one-piece construction 
are unusually heavy so as to obviate the possibility of spring- 
ing the eccentric in case a heavy load is concentrated at one 
point. These straps are babbitt-lined so the strap may be re- 
babbitted and used again in case of excessive wear. This con- 
struction eliminates wear on the eccentric proper. The clevis 
holes have replaceable hardened steel bushings so the whole 
strap need not be scrapped when the clevis pins eventually 
cause wear. Cast-iron covers over the eccentric-strap bearing 
surface and over the gear-hub bearing surface protect these 
oil surfaces from dust, dirt and water. Combination steel 
clevices and pull-rod clamps are provided to attach the pull- 
rods to the power. The clevis pins are drilled for lubrication 
by periodic oiling of candle wicking, which the manufactur- 
ers recommend to be installed in the oil holes. All gears and 
some of the anti-friction bearings run in an oil bath in the 
gear case, the capacity of which is 35 gallons. Those bearings 
above the oil bath are fed by individual positive force feed 
oil lines from a mechanical lubricator driven from the pinion 
shaft. The oil from the force-feed bearings drains by gravity 
back into the gear case, from which a return line leads to 
the force-feed lubricator under a positive head of oil at all 
times to insure an unfailing supply of lubricant. This com- 
bination of oil bath and force-feed lubrication insures ade- 
quate and positive lubrication to all moving parts of the 
power. 

This unit has a normal rating of 80 hp. at 20 r.p.m. of the 
eccentrics and a maximum rating of 115 hp. at 30 r.p.m. of 
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Cover removed show- 
ing rugged construc- 
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Specifications 


tion, Timken bearing 
mounting and Double 
Reduction, Heat- 
treated Gears. 








Rating—80 H.P. at 20 R.P.M.; 
115 H.P. at 30 R.P.M.of crank 


Crank — Dual Stroke, 30 and 
36” 
Crank Pin Disc —16 - 2” Dia. 
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the eccentrics. The ratio of reduction is 27.7 to 1 by double 
reduction. The high-speed pinion is 14-tooth, 21/2 diametral 
pitch, 4-in. face, spiral bevel, of heat-treated chrome nickel 
steel, integral with the shaft. The intermediate gears are: 
64-tooth, 214 diametral pitch, 4-in. face, spiral bevel gear, of 
dovble heat-treated cast steel, and 18-tooth, 2 diametral pitch, 
6 /4-in. face, helical pinion, of heat-treated forged steel. The 
low-speed gear is 109-tooth, 2 diametral pitch, 6-in. face, 
helical gear, of double heat-treated forged steel rim, shrunk 
on to cast-iron hub and keyed in place. The high-speed shaft 
is 4 in. in diameter of heat-treated chrome-nickel steel, while 
the high-speed extension is 3'/ in. in diameter by 8 in. long 
and has a %-in. by 1-in. by 414-in. keyway. The intermedi- 
ate shaft is 414 in. in diameter and is of SAE 1035 steel. The 
high-speed bearing has a Timken tapered roller, the inter- 
mediate bearing a Timken tapered roller and the low-speed 
thrust bearing a ball bearing with 134-in. balls on 19'%-in. 
diameter circle. The low-speed gear hub bearing has bronze 
bushings 15 in. in diameter by 1342 in. long. The overall 
length of power from end of pinion shaft to opposite end of 
base is 99 in., the width of base 68 in. and the height overall 
60 inches. The height above ground line of the center of 
high-speed shaft is 1234 in., of the lower eccentric 291% in., 
and of the upper eccentric center 3834 inches. The total 
weight with 24-in. eccentrics is 17,400 lb., with 30-in. ec- 
centrics 18,500 lb., and with 36-in. eccentrics 20,000 pounds. 
The maximum safe well loads that may be attached to the 
power and concentrated at one point on either ec- 
centric are as follows: On 24-in. eccentric 17,800 
Ilb., on 30-in. eccentric 14,300 lb., and on 36-in. 
eccentric 11,800 pounds. Based on a combined 
overall efficiency from power to pump of 60 per 
cent, the b.hp. input of power varies from 40 b.hp. 
at 10 r.p.m. to 95 b.hp. at slightly more than 
2314 r.p.m. 

Another type of power similar to the foregoing 
being installed in the field is a crank-equipped 
heavy-duty unit known as the Imperial No. 80-SC 
oil bath geared power, the rated hp. input capacity 
of which is the same as for the power just described 
at 20 r.p.m. This unit has a sturdy cast-steel crank, 
by which either a 30-in.or 36-in. stroke may be ob- 
tained, in place of the two eccentrics provided on 
the No. 80 unit. The rugged semi-steel base with 
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Individual 
pumping 
unit with 

back crank 
pull-rod connec- 
tion for additional wells 


Two East Texas wells 
are being pumped 

from this ° 
specially 
designed 


integral spindle is very similar to the base of the No. 80 
power, the chief difference being in the use of the large 
heavy-duty Timken roller bearings in place of the 
bronze sleeves used on the spindle of No. 80. The same 
size and type of gears, high and intermediate speed 
shafts and shaft bearings are used on both powers. The 
weight of this unit is 11,500 pounds. 

Another interesting new geared power in the field 
is the Emsco-Falk 36-in.-stroke geared power, which is 
of the crank disk overpull type. The grey-iron housing 
has a heavy metal section and unusually heavy ribs both 
in the upper and lower halves. The first train of gears 
is of the spiral bevel type, giving the required right- 
angle turn characteristic of the bevel gear. The second 
train of gears is purely helical. Suitable radial and thrust 
resisting roller bearings are used throughout. The high- 
speed pinion is rigidly supported by a Norma Hoffman 
precision type straight roller bearing for radial load at 
the inner end and by a double Timken bearing (unit 
type non-adjustable) at the outer end to carry the 
thrust load. The low-speed pinion shaft, on which is 
mounted the high-speed gear, is also supported at one 
end by a Norma Hoffman floating type roller bearing 
to carry the radial load and at the upper end by an 
exceptionally heavy double Timken fixed bearing (unit 
type) to carry both the thrust load of the gear and the 
heavy radial loads of both gear and overhung crank. The 
crank disk is mounted on a similar double Timken bearing 
(unit type), totally enclosed. The crank pin is a steel forg- 
ing shrunk into a heavy boss on the crank and there are no 
keys to weaken this section. The crank disk is made of cast 
steel, designed for maximum strength, and the holes for pull- 
rod connections have hardened steel bushings. The lubrication 
of this unit is complete, thorough and automatic. A large 
volume of oil, 70 gallons, is stored in the bottom of the case. 
A special reversing Perfection oil pump with bypass valve is 
mounted on the cover and is driven through a set of speed- 
increasing gears from the intermediate shaft, providing a 
sufficient volume of oil even when the wells are pumped at 
a speed of only six s.p.m., yet producing no excessive pres- 
sure should the well be pumped at 30 strokes per minute. Each 
gear is lubricated by direct spray and each bearing by a flood 
of oil. Each bearing is sealed against leakage of lubricant and 
against admission of dust or dirt to the inside. The two inter- 
mediate bearings and the lower-speed bearing are sealed by 
solid caps. The whole unit is accessible. The industrial rating 
of this power at 20 r.p.m. is from 160 hp. to 200 hp. although 
the oil field rating of 100 hp. is given at this speed. The first 
of these units to be installed in the field is driven by a twin- 
cylinder 150-hp. Bessemer gas engine, a 40-ft. line shaft, run- 
ning on self-aligning Timken bearing pillar blocks with wedge 
adjustable sole plates, being used between the prime mover 
and power. A Fairbanks-Morse Flex-Mor V-belt is used for 
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~TICO © 
CONVERTI m LF Wi: boon to the driller is the 


trusty TICO ... a faithful beast 
combune of burden that tackles all the jobs of 

swabbing, drilling, pulling and deep-well 
them all pumping with equal facility . . . a com- 
pact, fully enclosed power unit that will 
run with equal efficiency on either gas 


or oil . . . a super-built engine, if you 


please, incorporating no less than fifteen 


The new TICO is the logical pumping equipment 
for use throughout the East Texas field. Write for 
special descriptive bulletin. tion. 


THE TITUSVILLE IRON WORKS COMPANY 


advanced points of design and construc- 


Division of Struthers Wells—Titusville Corporation 


TITUSVILLE PENNSYLVANIA 
AFFILIATED COMPANIES FOR DISTRIBUTION 
Mid-Continent Field Pennsylvania Southern Texas California 
International Supply Co. The Bradford Supply Co. Mid-Continent Supply Co. California Machinery & Supply Co. 
Tulsa, Okla. Bradford, Pa. Fort Worth, Texas Los Angeles, Calif. 
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THE HOSE THAT HAS 
NEVER KNOWN A FAILURE 


on ANY jos 





T is the proud record of Good- 
{ year Super Hy-Pressure Rotary 
Hose that not a single length of 
it has ever failed. 


No doubt that earned reputation 
for thorough dependability is re- 
sponsible for the fact that the de- 
mand for this hose is constantly 
increasing, and that users have got 
into the habit when their hose final- 
ly needs replacing of wiring simply 
“Repeat Super Hy-Pressure.” 


This hose will withstand constant 
flexing and hold any working 
pressure used in rotary drilling. 


Its specially designed tube is 
backed up with plies of special 
Goodyear woven fabric, over 
which a round wire is spiralled. A 


lining of rubber is put on over this, 
another wire is wound on and a 
heavy, tough cover added. 


Like all other Goodyear products 
for the oil industry, whether for 
production, refining or distribu- 
tion service, Goodyear Super Hy- 
Pressure Rotary Hose is scientifi- 
cally specified to its duty by the 
G.T.M.—Goodyear Technical Man. 


Why not go over your hose and 
belt requirements with this 
friendly expert on rubber? You 
can get in touch with him by 
writing to Goodyear, Akron, Ohio, 
or Los Angeles, California, or by 
calling on your nearest Goodyear 
Mechanical Rubber Goods Dis- 
tributor. 
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G. T. M.-Specified 
Goodyear Products 


Compass OIL Well Belts 
(Both Sing!e and Double 
Construction) 

. 


Compass Endless Belts 
* 
THor Transmission Belts 
(Seamless) 
* 
Goodyear Conveyor Belts 
(For Handling Fuller’s Earth) 


Hy-Pressure Rotary Hose 


Goodyear Cargo Loading 
Hose 


Goodyear Fuel Oil Hose 


BELTS 
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HOSE 
PACKING 
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the drive from the engine to the line shaft. A Timken bear- 
ing V-belt clutch sheave is mounted on the power line shaft 
and a solid V-belt-driven sheave is keyed to a jack shaft that 
runs on two bearings, and is connected to the engine shaft 
through a Falk flexible coupling. A heavy Timken bearing 
grooved idler working upward on the inside of the bearings 
is mounted on steel framework. 

Another of the geared pumping powers of new design, many 
of which are being installed in the field, is known as the type 
G-100, manufactured by the National Supply Company. This 
power is of the double-crank overpull type and its construc- 
tion is particularly suited to the geared design, as it permits 
using a rotating crankshaft mounted on widely spaced bear- 
ings. The double reduction gearing is entirely enclosed in a 
rigid housing, which protects it and permits thorough lubri- 
cation. The lower crank has a stroke of 36 in. and positions 
for 12 pull-rod connections, and the upper crank a stroke of 
30 in. and positions for 8 pull-rod connections. The overall 
ratio of the double reduction gears is 20.9 to 1. The overall 
width of the housing is 69 in., the overall length 88 in., and 
the overall height of the power 62 inches. The gearing has 
been designed with wide-faced pinions of large diameter in 
order to obtain low bearing pressures. The first reduction is 
through a set of carburized alloy steel spiral bevel gears, and 
the second reduction is a set of wide-faced single helical gears. 
A comparatively low ratio has been selected in order to re- 
duce the operating speeds and to give pinions of more durable 
proportions. The ratio of 20.9 to 1 gives a most satisfactory 
drive with either electric motors or gas engines. The power is 
supplied with Timken bearings throughout. A wide bearing 
spacing to handle the overhanging loads in the pinion shaft 
and the crankshaft is an especially noteworthy feature. In this 
power a distinct advancement has been made in the design of 
the pull-rod connections. The bearing is 3'/2 in. in diameter, 
operating in a bronze bushing and supplied with oil from a 
covered pocket. Lubrication of the power is provided by a 
simple pump enclosed in the housing and gear-driven from 
the main pinion. The lubricant is filtered by continuous cir- 
culation through an industrial Purolator. Circulation is indi- 
cated by a gauge located either on the manifold or in the 
engine house. An abundant supply of clean oil is supplied 
under pressure to every part of the enclosed transmission. The 
capacity is 20 gal. of oil, which is circulated through a filter 
at the rate of 8 gal. per min. and delivered under a pressure of 
from 10 to 20 pounds. Rolling contacts are provided in both 
sets of gears and at every bearing point in order to 
reduce wear and consequent power losses. 

Lufkin geared powers installed in the 
field are of two sizes, known as the 
Standard power and the Giant 
power. In the Standard power, 
the worm gear is 52 in. in di- 
ameter and is the same size 
as used in the 6 '/,-in. heavy 
duty worm gear individual 
pumping units of this 
manufacturer. This 
power is of the double- 
crank overpull type. 
The whole mechanism 
revolves on Timken 
bearings mounted on a 
steel column bracket se- 
curely fastened to the 
main housing casting 
and designed to with- 
stand severe strains en- 








Well equipped with the 
Hughes Plunger Lift 
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countered in pumping. Arrangement is made for the slight 
adjustment to the Timken bearings by simply removing the 
cover on top of the crank. The worm shaft has a double 
Timken thrust bearing and Hyatt roller bearing on the fly- 
wheel end so the power may be run in either direction to 
suit the prime mover or may be reversed to obtain longer life 
in the wear of the gear. The crank is one solid steel casting 
securely bolted to the gear center with crank pin of ample 
diameter for strength and bearing surface. This power has 
a flywheel to insure steady operation and to aid in overcom- 
ing any reasonable out-of-balance condition so hard to elimi- 
nate in this class of service. This power may be coupled to 
any type of prime mover, electric motors, steam engines, 
single- or multi-cylinder gas engines. The crank has a 24-in. 
stroke and positions for 24 well connections. Gear ratios are 
29 2/3 to 1 and 22% to 1 for motor or single-cylinder engine 
drives with V-belt or 441% to 1 for direct-connected multi- 
cylinder engine drive. Holes in the crank disks have renewable 
bronze bushings. This unit is designed for loads of 40 to 
50 horsepower. 

The Lufkin Giant power has a worm gear 71 in. in di- 
ameter, with 6-in. face and 2,'g-in. circular pitch, and the 
gear ratio 29 2/3 to 1, or 444% to 1, that will handle loads 
of 250 hp. safely, although 100 to 125 hp. is its regular 
rating. The center trunnion of this power is 12 in. in di- 
ameter and of nickel chrome steel. Timken tapered rollers are 
used in the center bearing. The crank has a 36-in. stroke and 
the crank pin is 8 in. in diameter. Timken rollers are used in 
the crank-pin bearings, and the crank disk has holes for 20 
well connections. The crank-pin bearings are automatically 
oiled by pump from the gear box while the gear bearings are 
oiled by pump from the base. 

Several large Reid bandwheel powers are in course of in- 
stallation in the field. These are known as the type PX, the 
largest and heaviest Reid powers made, and are designed to 
handle heavy wells where 100 hp. is the total power require- 
ment. These powers are equipped with either 24-in. or 36-in. 
eccentrics. The bandwheel is 24 ft. in diameter, has a 28-in. 
face, and is built in six sections. Stiffening angles are elec- 
trically welded at the top and bottom on the inside of the 
rim to hold it rigid under the most severe driving strains. All 
permanent joints are electrically welded. Twelve driving 
angles, 24 upper spokes and 12 lower spokes, are used and 
their arrangement enables the power to be driven in either 
dirction without change. In this power the center shaft is 

equipped with Timken tapered roller bearings. All 

wear is confined to the inside surfaces of the 
bearings, which are made of Timken steel 
ground and hardened. The center 
shaft is of high carbon steel and is 
6 in. in diameter. A cast-iron 
base, of ample proportions that 
form a substantial support 
for the rotating parts, is 
shrunk to the center shaft. 
In addition a sub-base is 
provided that is grouted 

ie into the concrete foun- 
ai wad dation and the funda- 
ea tion bolts run through 
it to the power base. 
This construction has 
the advantage that if it 
is necessary to move the 
power from the founda- 
tion it can be done with- 
out damage to the con- 
crete by lifting the base 
off the sub-base, the lat- 


ter being left in the con- 
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Type “C” is two cycle 
in sizes from 35-40-45 
H.P. to the large 1414” 
x18” and 15”x18” de- 
veloping from 80 to 
148 H.P. at 180 to 400 
R.P.M. 


AN UNSURPASSED PUMPING COMBINATION 





“OF PROVEN MERIT”’ 


FOR MULTIPLE WELL PUMPING 
REID BAND WHEEL POWERS 
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a Reid Band Wheel Powers and Gas Engines have been SE ee a 


Our facilities for installing complete systems for pumping of oil wells 


are unexcelled. Your inquiries regarding this service are invited. 


FRICK-REID SUPPLY CORPORATION 


PITTSBURGH, PENNA. --- TULSA, OKLA. 














. offers the utmost 
value as a thoroughly 
dependable, reliable 
and economical power 
source for either in 
dividual or multiple 


well pumping. 


in continuous service for eighteen or more years on 
many properties, with minimum shutdowns for 


repairs, and are still operating satisfactorily. . . . 
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crete. A heavy semi-steel sleeve extends from the base of the 

wer up through the wheel hub. The two eccentrics and the 
wheel hub fit directly over the sleeve, the entire assembly 
being held in place by two large binding bolts. This forms a 
very rigid construction and has the advantage that when 
used, only two bearings are required. One Timken bearing is 
placed at the bottom of the shaft and because of the Timken 
tapered construction is enabled to carry the weight of the 
moving parts and also the heavy loads from the belts and 
eccentrics. The other Timken bearing is placed at the top of 
the shaft and takes the radial and thrust loads at that point. 
The use of Timken bearings in conjunction with the sleeve 
mounting of the sleeve hub and eccentrics makes a rigid, 
perfectly aligned unit. The eccentrics are heavy castings with 
liberally proportioned bearing surfaces and are designed ade- 
quately to handle the loads that may be placed upon them. 
The eccentrics are also fitted with the Reid dust ledges, which 
exclude all dirt and sand from the lubricating oil and between 
the bearing surfaces. The drive from the wheel hub to the 
upper eccentric and from the upper to the lower eccentric 
is by means of the Reid patented wedge locking device, an 
arrangement that has been successfully used in other Reid 
powers and gives at all 





feed according to the requirements. Should the oil pump or 
supply fail the oil remaining in the gauges will supply the 
necessary lubrication for a sufficient length of time to enable 
the operator to discover and remedy the trouble. This is an 
important feature that greatly lessens the chance of damage 
to the power due to failure to keep oil in a reservoir to the 
required level. 

Pull-rod connections of ample strength to handle any wells 
that may be put on the power are provided. On this heavy 
bandwheel power two steel plates are bolted to the eccentric 
ring, one on the top and one on the bottom face of the ring, 
1¥-in. bolts with castellated nuts being used. A 2-in. steel 
pin passing from the top to the bottom plate holds two other 
steel plates that, being bolted together, form a clamp for 
the pull-rod. Idlers are provided with Timken bearings and 
are substantially constructed to withstand the strains that 
may be placed upon them. They have universal adjustments 
and serve to keep the belt tight at all times. The distance 
from the floor line to the wheel center line is 385% in., to the 
upper eccentric 227% in., and to the center of the lower ec- 
centric 97% inches. The belt tightener has a 24-in. by 28-in. 
pulley and a steel base of 6-in. I-beams. The total shipping 

weight for the bandwheel 





times a positive drive 
easily adjusted and with- 
out the use of babbitt or 
wooden blocks. Attached 
to the power base is an oil 
reservoir with a capacity 
of 24 quarts. The oil cir- 
culating pump is built 
into the reservoir and is 
operated through a lever 
working on a cam at- 
tached to the lower ec- 
centric. It has but two 
moving parts, the lever 
and the plunger, and re- 
quires no packing. The 
entire reservoir and pump 





with 24-in. eccentrics is 
18,000 lb., or with 36-in. 
eccentrics, 19,500 pounds. 

Pumping jacks and 
pull-rod equipment being 
installed are of the latest 
design and of steel con- 
struction. Pull-rods 1 in. 
and 7 in. in diameter are 
in general use. All pull- 
rod lines are carefully 
laid out and every pre- 
caution is taken to reduce 
friction and lost motion. 
Rod-line posts are ce- 
mented in and most are 
equipped with anti-fric- 





assembly can be removed 
in less than five minutes’ 
time, providing ease in 
cleaning. Clean oil from the reservoir is forced by the pump 
through a copper tube to the oil distributing manifold on 
top of the shaft. From the manifold three copper tubes lead 
the oil through regulating needle-valves to three separate 
sight glasses mounted on a bracket above the sleeve hub. 
From the glasses the oil is allowed to flow by gravity through 
copper tubes to a cast-aluminum eccentric and hub-oiling 
connection, so shaped that the oil is dropped into the wheel 
hub, thus distributing the oil through leads to the upper and 
lower eccentrics and into the wheel hub. After having passed 
through the eccentric hub bearing surfaces the oil flows down 
into the power base, where, together with the oil that has 
passed down the shaft it returns to the oil reservoir, is drawn 
through a screen and used again. A pressure relief valve is 
installed on the oil distributing manifold, relieving excess 
pressure in the system by returning a part of the oil directly 
to the wheel hub. A '4-in. pipe filled with candle wicking is 
tapped into the oil recess of the lower eccentric and lubricates 
the pump cam ring. Beyond keeping the reservoir filled and 
making occasional adjustments of the feeds to the various 
bearing points, the lubricating system requires little or no at- 
tention. By the use of glasses sight-feed gauges and dust 
covers on the hub and eccentric, the oil is at all times com- 
pletely enclosed. Accurate control of the quantity of oil 
flowing to the various bearing points is obtained by the regu- 
lating needle-valves, and makes it possible to regulate each 
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One type of steel jack in use in East Texas 


tion devices. The steel 
jacks being put in are of 
modern design and mostly 
of the heavy type to cope with any severe pumping condi- 
tions that may ultimately be encountered in the field. 

Individual pumping units on wells vary greatly in capac- 
ity and design. For the most part these are being installed in 
wells on the west edge and in the central and north central 
parts of the field where heavy pumping conditions are antici- 
pated. Thus far the prime movers in the majority of wells 
being equipped for individual pumping have single-cylinder 
gas engines. There are, however, a number of multi-cylinder 
engines and electric motors being installed. It is estimated 
that of the 500 or more wells now equipped or being equipped 
with individual pumping units, about 100 have electric 
motors. A factor increasing their use is the introduction of 
triple-rated motors, whereby greater flexibility and a lower 
power cost is obtained. 

Electric power is available to all parts of the East Texas 
field, and according to the attractive power schedules in 
force in the East Texas field it should be possible, with reason- 
able loads, to obtain a power rate of 1.2 cents per kw. hour. 
This rate, of course, will vary according to the load and may 
be less on large loads with a good load factor. An adequate 
system of gas supply lines also covers the field. These lines 
have been in use to supply drilling wells with gas and the 
system, which is operated by a gas company, is available to 
supply gas that may be needed at producing wells in the field. 
The gas rate is 224% cents per 1000 cu. ft. for the first 
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200,000 cu. ft. and 1154 
cents per 1000 cu. ft. 
above 200,000 cu. feet. 

An interesting trend in 
the field in equipping 
wells for pumping is the 
use of back cranks. This 
practice has come about 
because of the low daily 
well production allowed 
under proration regula- 
tions in the field. In these 
installations a pull - rod 
connection is attached to 
a back crank on the well, 
at which the prime mover 
is installed and from ic 
one or two additional 
wells are pumped by jack. 
Another variation of this 
principle is the use of a 
pitman connection, the latter having been devised so that 
one or two additional welis may be pumped without the use 
of a back crank. This is a convenient and flexible arrange- 
ment, for during the period of light pumping the unit in- 
vestment is spread over several wells and when the heavy 
pumping period is reached the jack installations can be re- 
placed by large pumping units. Several of these installations 
are of interest and will be described in detail in articles to 
appear in subsequent issues of The Petroleum Engineer. 

Quite a number of wells have been standardized for pump- 
ing and are equipped with steel rig fronts and counter-bal- 
anced units of various types. There are also many wells with 
the orthodox gas-engine drive through reversible clutch and 
bandwheel. Many of these are equipped with endless belts 
and idlers. The prime movers include all the standard makes 
of gas engines of the single-cylinder type. 

Up to the present production in the field has been obtained 
chiefly by natural flow. In the pumping wells serious pump- 
ing problems have not yet been encountered. Paraffin trouble 
has been prevalent on both flowing wells and pumping wells, 
although on the flowing wells paraffin trouble is being suc- 
cessfully overcome by the use of chemicals, automatic 
scrapers and other devices; pumping wells, however, have not 
fared so well. Intelligent treatment with chemicals and hear 
will become more necessary as the reservoir pressure decreases. 
With the low daily rate of production and the relatively high 
reservoir pressure, at least so far as pumping wells are con- 
cerned, it is believed that the real pumping troubles in the 
field have not yet started. 

In an effort looking toward low lifting costs when this 
period arrives, several methods of artificial lifting have been 
tried in the East Texas field. Among these that have attracted 
attention are the Hughes plunger lift, the Reda pump and 
the Gage pump. Many wells in the field have also had their 
flowing life prolonged by the use of flow packers on the 
tubing. 

The Hughes plunger lift has been in successful operation 
in the field for several months in a well in the London 
district. A description of this pump and its principle of 
operation has been described in a previous article.’ The Reda 
pump tried out is of recent and revolutionary design. It is a 
submersible electric-driven reciprocating duplex pump hav- 
ing a speed of from 100 to 200 s.p.m. In the test run in the 
East Texas field with this pump its average speed was 150 
s.p.m. and length of stroke 3 inches. Plungers of 1% in. in 
diameter were used and were driven by a 7'/2-hp. 410-volt 
Reda motor installed at 3600 ft. on 2'/4-in. tubing, using No. 
5 three-conductor Reda cable for transmitting current from 





1The Petroleum Engineer, March, 1932, p. 108. 
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Individual gear-reduction pumping unit on an East Texas well 





the surface switch to the 
motor in the well. The 
average daily results on 4 
29-day test with the 
pump operating on an 
average of 834 hr. a day 
were: 37.7 bbl. lifted; 
kw. per bbl. 4.686; ky. 
per bbl. per 1000 ft, 
0.195; and average am. 
pere load 5.90. 

Tests made in the East 
Texas field with a Gage 
pump, which is hydray- 
lically operated, were 
vitiated because of paraf- 
fin trouble and unfavor-. 
able conditions. Not until 
it is given a further test 
can its possibilities in the 
East Texas field be defi- 
nitely known. One Sullivan pneumatic unit has recently been 
put into operation on a well in the south end of the field. This 
type of unit is in successful use in the Van field and in Okla- 
homa. A full description of this pump and its performance 
was given in a recent article." 

According to a recently published report by the U. §, 
Bureau of Mines on East Texas crude, the average gravity 
is 39.90 deg. A.P.I., the average sulphur content 0.25 per 
cent and the average viscosity 41 sec. Saybolt. As the gas 
dissolved in the oil in the reservoir begins coming out of 
solution at about 770 lb. pressure it is anticipated that some 
real pumping difficulties may be encountered after this reser- 
voir pressure is reached. Up to the present the gas-oil ratio in 
the field has averaged 375 cu. ft. to the bbl., and has been 
remarkably uniform. 

Most of the pulling and cleaning-out equipment in the 
field at present is of the portable type. Individual well-pull- 
ing equipment it is expected will also come into wide use 
later. Even now, many of the wells are provided with indi- 
vidual well-pulling equipment. More than 1000 wells in the 
field are being equipped with steel pumping derricks, 87-ft. 
and 94-ft. sizes, the trend being toward the 87-ft. size. 

Facilities employed in the field to handle the oil at the 
surface from the wells to the lease storage tanks are of many 
different types. Usually two flow lines from the casing and 
two from the tubing to the well separator are installed on 
the well when it is brought in. It is quite likely that most 
operators will use only one lead line on the tubing to the 
tank battery when the well goes on the pump. It is the com- 
mon practice with almost all operators when the well stops 
flowing to take up the large flow lines, if with these the well 
is equipped, and replace them with 2-in. or 2'/2-in. lead lines. 
While the wells are flowing it has been the practice for most 
of the operators to use an individual separator at each well. 
Now with the low daily production allowed and the pros- 
pect of many wells going on the pump, one or two separators 
are being placed at the tank batteries and through these all 
the wells on the lease will produce. Where two separators are 
used they are so connected with a manifold that individual 
well tests may be taken, or one separator may be used for a 
well or wells making water. 

Water problems in the field have not yet become acute s0 
that disposal of water is not troublesome. Surface evapora- 
tion in pits at the surface is sufficient to cope with the prob- 
lem at the present time. Should the quantity of water increase, 
as it probably will, other means of water disposal will be 
required. 





“The Petroleum Engineer, November, 1932, p. 32. 
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HE network of gathering lines serving the East Texas 

oil field is necessarily the most extensive system ever con- 
structed to serve a single pool. The great length and breadth 
of the producing area and the tremendous volume of crude 
oil handled daily have required the laying of thousands of 
miles of lines. There are approximately 10,150 wells in the 
field and daily production in excess of 1,000,000 bbl. for a 
time recently was not uncommon. Besides gathering systems 
for major trunk lines leaving the field, there are the trans- 
porting systems for numerous tank car racks, lines supplying 
50 refineries and additional lines to steel storage tanks. 

While the problem of designing an efficient gathering sys- 
tem must be solved for each individual lease, there are two 
fundamental requirements to be met if best results are to be 
obtained. These are: (1) In the majority of cases it is neces- 
sary that provision be made to obtain individual well gauges 
and the gathering system should be laid out with this idea in 
mind. (2) In so far as it is practicable the gathering system 
should be installed so that the oil is moved by gravity. 

The flow of oil from a producing well, after passing 
through the gas trap, is run into flow tanks. In East Texas 
these flow tanks are on the average from 50 to 500 bbl. in 
size, with some tanks as great as 5000 bbl. in capacity. The 
flow tanks are placed in the vicinity of the well and in such 
a position that the flow from the separator will permit the 
oil to gravitate into them. The rolling topography of the 
area is ideally suited to this economical arrangement. Most 
lease tanks in East Texas are located on low ground, so that 
the gravity system is easily possible. There are all types of 
tanks in use in the field — riveted, welded and bolted, a few 
being vapor-proof and a larger number of the gas-tight type. 
Vapor recovery systems, for the most part, have been em- 
ployed only where the gas is being utilized by the small 
number of gasoline plants. The separators are operated at 
vacuum, or at very low pressures, so that vapors are dis- 
charged with the oil into the stock tanks in no appreciable 
amounts. Thus it is uneconomical to install vapor recovery 
systems on the tank batteries. 
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Tank battery equipped 
with gun barrel 


Gathering East Texas 
Crude Oil 


By WARREN L. BAKER 


Except in the case of isolated wells, few 
in East Texas, oil is not shipped from flow 
tanks but from lease or stock tanks. These 
tanks are concentrated so as to form a 
central tank battery and, when so ar- 
ranged, a minimum of labor is required 
for gauging and drawing water. 

Special care is given to grading for tank 
locations. In order that there may be no 
settlement, filled ground is avoided and 
ample provision is made for drainage. The 
grade must be absolutely smooth and, as a 
foundation for each tank a layer of oily 
sand is compacted. This protects the base 
plates from corrosion. 

All gas-tight and water-seal tank roofs 
are provided with relief valves. Of these, 
there are many types available that “vari- 
ously employ the correct principles of mechanical operation, 
fluid level, spring and weight control. They are set to operate 
at predetermined pressures, assuring full protection against 
sudden variations in pressure due to fluid level or temperature. 

It is universal practice among East Texas operators to vent 
the gas from the stock tanks through a common vent line to 
a distance approximately 75 to 100 ft., where it is burned. 
This is particularly important when any considerable pres- 
sure is held on the separators; otherwise the high gasoline 
content, rendering the vapors heavier than air, causes them 
to settle close to the ground and, of course, to be highly in- 
flammable. 

The vent line is usually constructed of 4-in. pipe and is 
led off from the top of the center hatch of each tank. At the 
desired distance from the tanks, a bull-head tee diverts the 
line upward to a height of 20 feet. The horizontal line, if 
good practice is followed, is sloped so that any condensation 
will drain back into the tanks, permitting the burning of 
the vapors at the top of the riser with greater safety. Many 
operators place a safety screen in the riser at a point just 
above the bull-head tee, the function of which is to prevent 
return of the torch flame from the riser back to the tank in 
case a mixture of air and tank vapors is in combustible pro- 
portion. This can easily happen when a tank is pumped out 
and air enters to displace the oil. 


One type of flame arrestor that is proving popular among 
East Texas producers is constructed with two 4-in. by 6-in. 
swages connected with a 6-in. flange union. Inserted be- 
tween the flanges are three layers of 30-in. miner’s copper 
gauze separated by '4-in. asbestos gaskets. 

The riser or flow line from the separator is connected 
through a flange on the side of the tank just under the edge 
of the roof, with a hatch hole 6 in. from the flow pipe. Mod- 
ern tank construction in the field calls for the walkway to 
be located alongside the tank about 3 ft. from the top and to 
extend the entire length of the battery. Thus, it is not neces- 
sary for a gauger to mount to the top of the tank; also if he 
should become asphyxiated and fall while gauging he naturally 
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A Stanolind tank battery in East Texas. Note vent line hook-up 


falls on the walkway away from the gauge hatch and out 
into the open air. 

Other batteries are used, different in construction and de- 
sign, with pipe connections, vent lines, etc., installed to con- 
form to the idea of the engineer or the superintendent, but 
the fundamental principle is as described. 

The most common header manifold is constructed of 4-in. 
pipe. Some companies design their manifolds so that parafhin 
scrapers may be inserted to clean the lines. The usual East 
Texas tank battery consists of from two to four tanks. 

Paraffin accumulation has been experienced to a consider- 
able degree in East Texas lease tanks. The rate of accumula- 
tion was watched over a 24-hour period on six tanks in the 
Kilgore area, in which the wells were flowing on choke.* 
Table I gives an idea of this rate, which indicates an average 
ot in. for each tank that was run. 


TABLE | 


FIRST INSPECTION SECOND INSPECTION 
Tanks Days in Tanks Inches Days in Tanks Inches 

No. Service Run Sediment Service Run Sediment 
I 8 3 0 28 11 3 

2 1§ 7 4 32 13 7 

3 19 9 4 38 16 7 

4 23 11 5 42 18 8 

5 31 17 6 50 17 9 

6* 28 15 12 


*Note: A new well was run into the tank when brought in, probably 
causing an acceleration of the deposition due to the presence of traces 
of water and mud. 





Since the above figures were compiled, many reports of 
greatly increased paraffin depositions have been reported. This 
is natural as the field declines. Some companies have reported 
an accumulation of 19 in. of B.S. in stock tanks and it was 
composed almost entirely of clean paraffin. 

Paraffin in tank bottoms should be removed or serious con- 
sequences may result: First, it is imposs:ble to thief or gauge 
a tank accurately; second, large lumps of paraffin might be 
washed loose by flow of incoming production and be carried 
into the gathering lines and thus plug the pipe lines. The 
most common methods used for removing tank bottom de- 
posits consist of the removal of the B.S. plate and scraping 
either with hand tools or by steaming. After the bottoms are 
scraped the paraffin is fluxed with an equal amount of fresh 
crude and is then pumped to the burning pit. 

To obviate paraffin troubles in lease tanks many com- 
panies are installing a gun-barrel tank at each tank battery. 
All oil is run through this on the way to the stock tanks. 
These gun barrels are sometimes equipped with steam coils 

1*Paraffin Troubles and Their Prevention,’’ by W. T. Doherty and 


R. C. Buchan, A.P.I. Southwestern District Meeting, Tyler, Texas, April 
14, 1932. 
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and are kept filled with salt water. The oil flow travels up- 
ward through the barrel and overflows into the lease tanks. 

Chemicals have been successfully used in cleaning tank 
bottoms of paraffin deposits. One company has equipped its 
tanks with a 1-in. gas line running to the bottom of the 
tank. After introducing the desired amount of chemical into 
the tank, gas from the separator is injected through the 1-in. 
pipe, which agitates the contents and thoroughly mixes the 
chemical with the oil. After it has been rolled for about 30 
to 40 minutes the tank is allowed to set for 10 to 12 hours. 
It has often been found that from 1 ft. to 15 in. of paraffin 
accumulation will have been lowered to an amount not ex- 
ceeding 2 in. in thickness by this process. 

Gas agitation as described above is used by several oper- 
ators to prevent paraffin from accumulating in tanks. A spider 
made of perforated pipe connected to a gas line from the 
separator is laid on the bottom of the tank and the oil is 
rolled by the gas pressure as the tank is filled, causing any 
parafin in the bottom to be disintegrated and_ probably 
partially dissolved or suspended in the oil. Such a system de- 
pends on sufficient gas pressure for rolling, as well as constant 
application to make it effective. 

All East Texas tank batteries are equipped with ample 
provision for the settlement of water and B.S. by placing the 
discharge opening at a sufficient height above the bottom of 
the tank. Water, sand and B.S. are drawn off through the 
clean-out line before the tank is shipped. 

Pipe line gathering systems, if properly laid out, should 
return a maximum of uninterrupted service at a minimum 
construction and operating cost. The building of an ideal 
network of lines requires thorough planning, especially in 
such huge fields as East Texas. Generally speaking, East Texas 
has a topography that is ideally adaptable to the building of 
gravity systems, and all gathering systems are at least of the 
semi-gravity type. The topography of East Texas consists of 
numerous creeks dividing the area into a series of rolling hills 
having a general slope from north to south over the producing 
area. It has therefore been relatively simple, by laying the 
lines in the creek beds, to gravitate oil to a few central points. 

All pipe line companies operating in the district have 
taken full advantage of the topography. Upon decision to 
build gathering lines in the field, close and careful surveys 
of the terrain have been made and the course of each creek 
and location of every low spot has been mapped. Thus, we 
find that most of East Texas’ huge oil production is gathered 
by gravitation and then pumped, if necessary, to the main 
transportation lines. 

Because of the great volume of crude oil produced daily it 
has been necessary to speed the movement of oil through the 
lines. As a result, portable and semi-portable pumping units 
are used abundantly at the present time. This has permitted 
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the construction of gathering lines with smaller diameter 
pipe and with pressure lines the oil is moved more rapidly 
and greater quantities may be handled. Thus only a few of 
the lines are at present dependent wholly upon gravity to 
move the oil. 

Pumping units in use are of both the reciprocating and cen- 
trifugal type. Usually the pumps and power units are de- 
livered mounted on steel skids so designed that when the 
pump and power are hooked up at a 90-deg. angle they form 
a very compact un:t. The skids ordinarily consist of 8-in. 
channel-iron. Where the units will have a fairly long oper- 
ating life at one location, a more permanent foundation is 
made. A channel large enough to accommodate the sills is dug 
and set in the ground. The steel skids to which the pump 
unit is bolted are set upon this sill. In other installations the 
ends of the units have been set on concrete poured in the 
channels. 

A great many of the units are housed in small, quickly- 
erected sheet-metal buildings to protect them from the 
weather. In some of these a fire wall is used to separate the 
pump and power unit. Where 
this is done the units are usually 
set on a permanent foundation. 
On the open type installations, 
about the only provision made 
is a housing for the belting 
when it is used for transmission 
of power. 


PIPE LINE 
STATION 











Where only one pumping 





unit is required, the piping lay- 
out is very simple. On such in- 
stallations the gathering line is 
tied into the end of the tank 
battery header, the pumping 
unit is located close to the bat- 
tery and a line from the tanks 
travels directly to the pump. The pump discharge line goes 
directly to the gathering system. A divider gate is set in the 
gathering line between the pump suction and discharge lines. 
A check valve is installed on each discharge line downstream 
from the gate valve. In the event that two pumping units 
are required it is common practice to use virtually the same 
valve control layout, whereby the line coming from the tank 
battery ties into a header from two suction lines, one to each 
pump. The discharge lines also tie into a common header and 
lead to the gathering line through a single pipe. 

Many of the companies have so installed and connected 
the suction and discharge lines that it is possible to pump 
either way. This is especially advantageous whenever a break 
occurs on the line, as it enables the company to pump the 
fluid in the line back into the tanks and thus avoid loss of 
a considerable amount of oil. 

Gathering pumps and power units have a high salvage 
value and, for economical reasons, pipe line companies have 
designed their gathering systems so that when the produc- 
tion of the field has reached a settled basis several of the 
local booster stations may be eliminated and the advantages 
of the gravity system will then be realized to the fullest ex- 
tent. This action cannot be taken until the output of the 
field is materially lower than its present high da‘ly recovery. 

There are two general systems in use in East Texas. The 
local names app!ied to them are the “‘up-creek” and “down- 
creek” systems. By the up-creek system pump stations are 
erected toward the head of the creek while in the down-creek 
method the stations are located farther downstream. The 
up-creek system, which necessarily requires more pump sta- 
tions, permits the handling of more oil through smaller di- 
ameter lines. Later, however, many of the stations will be 
removed. The down-creek system employs the gravity sys- 
tem to central stations, with the exception that portable 
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pumps are used to increase the movement and to draw the 
oil out of low spots. 

One major company using the down-creek system has 
divided the field into various areas, according to the elevation. 
The lowest spots are known as “low-gravity areas” and the 
high as “high-gravity areas.” These are then divided into 
various regions, each under the supervision of a man. With 
this system in force portable pumps may be used to build up 
peak conditions whenever desired. Runs from the districts 
are usually taken on different days, so that pumps may be 
concentrated in the low-lying areas whenever necessary. 

The majority of the main gathering lines in East Texas are 
8-in. and 10-in., while the branch main pip:ng systems are 
usually constructed of 6-in. pipe and all laterals are of 4-in. 
pipe. There are various types of joints in use, including 
screwed, welded and coupled lines. 

Little difficulty has been experienced by pipe line com- 
panies in handling East Texas oil. Sometimes the lines have 
become choked up and the flow has been restricted due to the 
presence of paraffin. However, it appears that when close 
watch is maintained to see that 
all tank bottoms are in proper 
condition before running the 
oil that there will be little 
trouble. One company, with 
300 miles of gathering lines, 
found that there was only a 
l4,-in. coating of paraffin in two 
years’ time, but this company 
has been very careful in running 
oil from tanks. Some companies 
plan to run scrapers three times 
a year. Most of the pipe line 
organizations have provided 
special means by which paraffin 
scrapers may be inserted or 
ejected from the pipe. A common method is shown in Fig. 1. 
The scraper passes into the bull-plugged end of the pipe and 
is removed or injected at this point. 

Practically all operators of the larger gathering systems in 
the field use strainers to prevent passage of foreign matter. 
These are frequently placed at station storage tanks. All 
crude pumped first passes through the strainer on the suc- 
tion line. 

Gauging and pumping methods are mainly dependent upon 
the number of wells and the volume of production. In East 
Texas, with its numerous wells and vast producing acreage, 
a large personnel is required to handle such work and ship- 
ments are usually made from various tank batteries every 
two or three days. 

Gauging field tanks for shipment is a highly important 
operation as the company revenue is directly affected. Pipe 
line gaugers in East Texas make three gauges and take the 
average. They also take an average bottom sample, which is 
heated to 100 deg. fahr. in testing. The average temperature 
of the oil in the tanks at the present time is about 84 deg. 
fahrenheit. 

The rapid rate of crude withdrawal in the East Texas field 
has caused the operators in the region to be confronted with 
the problem of adapting artificial means of lifting the oil to 
the surface. As the field continues to decline it is to be ex- 
pected that several important changes will be made in the 
gathering systems. It is probable some of the intermediate 
gathering system stations will be removed within the year. 
The most important problem facing pipe line companies in 
the immediate future is the one of increased paraffin accumu- 
lations. It is natural to anticipate enlarged deposits of par- 
affin in tank batteries as the field becomes older and this 
problem may become an acute one during the approaching 
winter months. 


Fig. |\—Scraper is inserted or 
withdrawn at plugged ends 
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Solving Well Pumping Equipment 
Problems 


OME form of prime mover is necessary to operate the 

pump that lifts the oil from the reservoir to the surface. 
Profit in arranging a pump for slow-speed, long-stroke and 
continuous operation, may be offset by losses due to the in- 
efficiency of the prime mover itself. Steam engines of the 
reciprocating type or of the turbine type, internal combus- 
tion engines, such as either slow-speed or high-speed gas or 
Diesel engines, or electric motors of the oil well, squirrel cage, 
Y Delta (YA) or Y Delta internal Delta (YAA) type may 
be used. The selection of the type of prime mover depends 
on a number of factors that vary 
with time and place. 

Where electric power is cheap, 1 
cent per kw-hr. or less, and the 
horsepower requirements are low, 5 
hp. or less, the electric motor seems 
to be the most desirable selection. 
Where power rates are high, natural 
gas available at low cost, and the 
horsepower required heavy, the 
slow-speed shadow ranges, however, 
where the selection depends on indi- 
vidual figures and preferences, where 
the final balance is struck between 
price of equipment, cost of repairs, maintenance, deprecia- 
tion, power bills and other items usually taken into account. 

Electric Motor. Within certain limitations higher ef- 
ficiencies and higher power factor are obtained from motors 
operating on the higher speeds. The same factors are, like- 
wise, affected by the rating of the motor. The higher the 
ratio of the power used to the power rating, the greater will 
be the efficiency and power factor, and the lower the first 
cost. 

An actual load of 4 hp. may be delivered by an electric 
motor of 5-hp. rating, or by one of 25-hp. rating. The ratio 
will be 80 per cent on the 5-hp. and 16 per cent on the 25-hp. 
motor. If a 25-hp. motor is used, 
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Where some compromise can be made between these two 
extremes, the YA motor or its successor, the YAA motor, 
finds a useful application; with their double, or triple, power 
ratings, all at the same speed, it is possible to select a good 
operating speed, (1200 to 1800 r.p.m.) and to operate a well 
at or near one of the two or three ratings that gives a good 
power factor and efficiency. By switching from one rating to 
another, it is possible to operate the hoist within certain limits, 

In East Texas, where the daily allowable well production 
was 70 bbl. in April, 1932, then dropped to 37 bbl., but may 
rise to as much as 1000 bbl. per day 
if legal restrictions are removed, a 
motor of wide capacity seems to be 
desired, and a 1200-r.p.m. 9/15/25- 
hp., or a 15/25/40-hp. YAA motor 
may be selected. In certain Cali- 
fornia fields, where it is known that 
the production will never be greater 
than 70 bbl. per day, and where 
many wells are limited to a produc- 
tion of from 10 to 50 bbl. per day, 
an ordinary squirrel cage motor, 
operating at 1800 r.p.m., seems to 
be the favorite, the proper size 
motor being selected for each well, in accordance with the 
volume of fluid that can be pumped. 

Regardless of the type of motor selected it is desirable in 
each case to check the actual power requirements of the well, 
and to select a type of motor the rating of which will, as 
nearly as possible, approximate that of the actual power that 
will be required. It is also highly important in the case of 
electric motors that they be operated for 24-hr./day periods. 
The usual power company schedule consists of three parts: 

(1) An energy charge based on actual amount of energy 

used; 

(2) A reservation or demand charge, based either on the 














there will be a large reserve capac- 
ity for other operations that may TABLE 28 
be necessary. This reserve will be Variation of Pumping Costs With Type and Size of Motor 
paid for by lower power factor, ' E 
r efficiency and higher initial Size Type Hp. | Power | Motor | Power | Power | Total | Energy |Demand| Power | Total Cost 
lowe coment y 8 — Motor | Output — | Eff. Factor — Energy | Charge | Charge | Factor | Power Per 
inves nt. p. cw. q w/ p. Mth. 8c $1.75 Charge | Bill Bbl. 
‘ kw-hr. | kw-hr. |85%Std.| Mth. | 
tor to be used will be a 2 Te ee Se Pe fad Roel es Roe 
— os a oe 75 | Sq.Cg.| 5.18 | 7.03 | 55 | 35 | 9.43 | 5070 | $40.55 | $12.30 | $17.50 | $70.30| 3.36¢ 
called upon not only to pump tne 25/55 Oilfield 5 18 5 82 70 | 38 7.40 3980 | 31.85 | 9.66 | 11.94] 53.45 | 2.54 
a Sq.Cg.| 5.18 | 6.4 6 0 | 865 | 4650 | 37.20| 11.30! 7.90| 56.40| 2.69 
mg ae to rr _ sand as | Cae) bis | oe | Ts) A | 8 | ee | ee oe 8.25 | 46.30| 2.21 
n t er @ ul - sae vo. e 76 y ) y | e be 9.30 8.90 eves 38.20 1.84 
ee wo ol : 9/15/25] YAA.| 5.18 | 4.45 | 87 86 | 5.96 | 3210 | 25.70! 7.80 33 50 | 1.59 
ment, certain compromises will be 59 
necessary in speed, size and oper- 
ating characteristics. The oil well 
motor is usually the selection for TABLE 29 
such work. Where, however, aux- Variation of Pumping Costs With Pumping Speeds and Strokes 
iliary operations —_ be performed Prod. J Gas Engine Cost—40 hp. 150 r.p.m. 
by portable pulling equipment, per Speed | Length | Av. hp. | Mere PE Y l | Cost 
4 ay s.p.m. | Stroke | Required | Invest. , Oj irs | Net C | Bbl. 
and where the load on the well will __ 9 Seaall fv. 26 acme Demet Beedle bac ES 
“ fairly oe an ordinary squir- 70 | 3 | mw | 158 | $14.00 | $18 90 | $8 o | $0.9 | s438 | 1 a8e 
: ‘s “i 7 ( : 7 9.60 | 00 | 0.96 32.56 } 1.5! 
weg yen ge wares be used, 7 | 57 | 4 | 5.18 | 14.00 7.70 8.00 | 0.96 30.66 | 1.46 
which will give sohe: at 70 40 | 54 | 441 | 1400 | 5.70 | 8.00 0.96 2866 | 1.37 
oe Ve ree ee 70 31 | 6 | 4.02 | 14.00 1.80 | 8.00 0.96 | 27.76 1.32 
sible power factor and efficiency 70 2.5 4 3.74 14.00 4.50 8.00 0.96 27.46 1.31 
and the least possible first cost. 
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TABLE 30 Table 28 lists each motor, and with it the accompanying 
power factor, efficiency, demand charge, energy charge and 
Variation of Pumping Costs With Speed, Stroke and Equipment total power cost per month. For comparison purposes assume 
—————————ESu7""” 4 bd 
ous | Out Pansies Cut the power required (from chart) as being the motor output. 
pet per a Length ay Py ey ee Energy costs are assumed as an average of 8 cents/kw-hr. 
Bb. Bbl. in, ak per Mth.| Bbl. Demand charge is $1.75/kw-hr. of maximum demand. Power 
a =< oe ail an aslemenl can factor charge is based on a permissible power factor of 85 
70 2100 9.8 34 23.00 | 32.86 | 56.56 | 2.64 per cent. It should not be overlooked that the power esti- 
70 2100 4-0 64 40.00 | 28.66 | 68.66 | 3.28 mates are based on an assumption of most favorable pump 
a4 3100 25 74 isa os 3.2 ye! conditions; under other conditions it will be higher. 
Gas Engines. The most prevalent form of internal com- 
size of motor selected, or on TABLE 31 
the maximum ae demand Variation of Pumping Costs With Maximum Volume and Speed 
r a short period; —o —e—e——o 
ove P , Production—Bbl. Engine Cost—40 Hp. Engine Cost 
(3) A power factor Speed Length Hp. | Engine ower. 
charge, which pro- wi. | oe | alasianinn 1 err See 
vides either a bonus or a pen- 25 24 =» 182 | 2,460 17.7 | 150 | $14.00 | $20.20 | $ 8.00 | $ 0.96 | $43.16 | $18.00 | $01.10 | 2.480 
sey if the power factor | | 4 | 3 | 8] Bt | i | ae) Bal eR! tel gal gel oe) fe 
varies from the predeter- 25 54 540 | 16,200 | 40.0 200 | 14.00| 40.00} 9.70] 1.28] 64.98] 40.00| 104.98| 65 
se roe 25 64 693 | 20,790] 47.3 | 230 | 14.00] 47.30| 10.80] 1.46] 73.56 | 45.00| 118.56| 57 
mined standard. 25 74 845 | 25,350| 54.8 | 280 | 14.00| 54.80| 12.60] 1.78| 83.18| 55.00| 138.18| 55 
Demand and power factor 
charges operate over 24 
hours. Energy charge operates only dur- 
ing the time that the motor is running. TABLE 32 
oo | rs tag ragged required Variation of Pumping Costs With Intermittent Pumping 
to lift the oil will be the same over a a “raueg ————— 
short period as over a 24-hr. day, the net - — - sn wp. {- Gas Engine Cost—40 Hp.—150 rpm. __| a 
. . ° ‘ 6 le | /O8' 
power cost per bbl. of oil lifted 1S bound Nal te 8.p.m. r Required Am. | Fuel Lube Reapirs | Total per 
to be lower if pumping is continued ae GE... = ae. = _pe Be) 
. 7 2100 20 5.9 | 23.0 | $14.00 | $5.95 | $ 8.00 | $ 0.96 | $28.91 | 1.38 
during the full 24 hours. 70 2100 15 8.4 | 15.50 | 14.00} 6.48] 8.00| .96| 29.44] 1.40 
n illustration of the e of mo ' ; ) 1.41 
An illustrat f the effect of motor 70 2100 0 | 134 9.55 | 14.00 6.65 | 8.00 96 | 29.61 
choice on power bill is seen in a study SOLES OL SOLES 
of the East Texas condition: 3500-ft. 
depth, 242-in. tubing, 2%4-in. pump, 
¥,-in. rods, 30-deg. to 40-deg. gravity TABLE 33 
oil, 70 to 75 bbl. per day. sali . . - 
. P Variation of Pumping Costs With Type of Transmission 
Assume that the pump itself is oper- Pe aheeain a oe. 
ating under the most favorable condi- | Engine Cost, 40-Hp.—150r.p.m. | __Cost 
: aia ¥ Type of Hp. to |Hp. Output} 
tion of 44 -_. stroke, 5.7 S.p.m., w.th Transmission | Polished | of Engine | Inv. Fuel | Lube | Repairs| Total Per 
suitable equipment. The average horse- | Rod | | | Oil | per Mth. | Bbl 
power required to pump has been found Belt (Double).............. 5.18 14.80 | $14.00 | $17.30 | $8.00 | $0.96 | $40.26 | $1.92¢ 
from the power chart to be 5.18. How- eae it es | eel cael sal wl wali 
ey RE CED sv x05 6:00:00 0:00 5. y : ‘ : i h 1.71 
it i i Vi Vv Spur Gear (Double)........ 5.18 8.62 14.00 | 11.00 8.00 .96 33.96 1.62 
ever, it is desired to provide a reserve up Herringbone Gear and V-Belt | 5.18 6.92 | 14.00| 9.00| 8.00| 96| 31.96 | 1.52 
to 25 hp. so that the volume of produc- 
tion can be increased later. It is also 
necessary to provide a reserve up to 75 
hp. for occasional drilling operations. TABLE 34 
This can be done in the following — Variation of Pumping Costs With Type and Size of Engine 
A. Use one motor for all operations, —— 
either | Production Hp. Engine Costs | Total Cost 
: P Engine | Pumping} Engine | | Re- l l 
(1) A 75-hp. squirrel cage motor; or Hp. | Speed | Speed | Per Day |Per Mth.) quired Inv. | Fuel Lube | Repairs Per Per 
(2) A 25/50-hp. oil field motor, | Span. | p.m. | Bbl. Bbl. Oil | Mth. Bbl. 
pumping from the 25-hp., 600- 10 5.7 | 200 | 70 | 2100 | 5.18 | $4.50| $4.09 | $2.15 | $0.40] $11.14 | 0.53¢ 
‘d d drilline he 50-h 15/17 | 5.7 | 130 | 7 2100 | 5.18 | 5.50| 4.09] 1.70| .34| 11.63| 0.55 
r.p.m. side, and drilling from the 50-hp. 20/25 5.7 120 70 2100 | 5.18 8.50} 4.63 2.25 47) 15.85 | 0.75 
side 30 5.7 | 120 | 70 | 2100 | 5.18 | 12.00| 6.45| 4.20 ‘56 | 23.21] 1.11 
. ; 40 5.7 | 120 | 70 | 2100 | 5.18 | 14.00| 7.40| 6.80 ‘77 | 28.97 | 1.38 
B. Have one 75-hp. squirrel cage 
motor that can be moved from well to 
well for the occasional drilling opera- 
tions, but pump with an individual mo- TABLE 35 
tor at each well, using Variation of Pumping Costs at Maximum Production 
(3) A 25-hp. squirrel cage motor + a ar ae 
he. 8 | Production | Hp Engine Costs Total Cost 
(4) A 15 /35-hp. 600/1200-r.p.m. — on, es cee Tae Eevee WCE 
oil field motor p. Speed | Speed | Per Day |Per Mth.| quired Inv. Fuel Lube | Repairs| Per Per 
(5) A 15/40-hp. YA motor spm. | rpm. | Bbl. | Bbl. Oil | Mth. | Bb 
6) A 1 10 | 11.4 | 400 | 147 | 4,410] 9.6 | $4.50| $7.85 | $4.50 | $ 0.80 | $17.65 | 0.400 
(6) A 9/15/25-hp. YAA motor. 15/17 | 17-5 | 400 | 240 | 7200| 17-2 | 5.60] 13-60| 5.50 | 1.00 | 25.60) 0.35 
an” ; 20/25 400 | 343 | 10, 25.0 50 | 19. 1. 
Other combinations are possible, but 30 | 30 250 | 510 | 15,300| 35.0 | 12.00] 35.00] 7.80] 1.40| 56.20] 0.37 
these are sufficient to show the trend of 40 | 30 160 | 510 | 15,300| 35.0 | 14.00| 35.00] 8.30| 1.02| 58.32| 0.38 
power costs. 
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bustion engine used for oil field work is the slow-speed single- 
cylinder, 40-hp. gas engine. This is due to a number of reasons, 
among which three are outstanding: (1) Most oil fields have 
available large volumes of natural gas at little or no cost. 
(2) The prevalence for many years of pumping speeds rang- 
ing from 20 to 30 s.p.m., and the standard rig front trans- 
missions limited to maximum belt ratio of 8 to 1, auto- 
matically led to gas engine speeds of 150 to 200 r.p.m. 
(3) The necessity of both servicing and pumping the well 
with the same equipment made imperative the use of engines 
capable of developing sufficient horsepower. 

Natural gas is still available in many fields, but the natural 








Positive 
Tubing Protection 


The Ever-Ready Tubing Catcher gives you 
this protection. It reduces cost by eliminat- 
ing anchor or excess pipe below the perfor- 
ated pipe. This means less tubing to handle | 13| 1300 
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For EAST TEXAS! 


when wells are put “on the pump” 


To prevent gas and oil from leaking by, when tubing is being run or pulled 
and for real speed of action — the automatic GUIBERSON Tubing Stripper 
has no competition. It forms an absolute seal between tubing and casing. Pull- 
ing crews want it, for it keeps poison gas, oil and slush off of the men. Made 
in two halves permanently hinged at back and with strong screw latch at front. 

The GUIBERSON Packer is unequalled for forming a tight, dependable 
pack, at any depth, between tubing and casing, and confining the flow to the 
tubing. The GUIBERSON Tubing Catcher, inserted as a short section of tubing 
near bottom of string, automatically stops the tubing from falling and causing 
a tedious fishing job or even abandonment of the well. The GUIBERSON Swab 
is superior to all other swabs for any swabbing job. 

All GUIBERSON specialties are patented. Phone our Dallas office and we 
will have one of our field men call on you promptly. 


THE GUIBERSON CORPORATION 
Box 1106, Dallas, Texas 


Los Angeles: Tulsa: Newark, Ohio: 
Guiberson-Crippen Co., 723 East Gage St. 504 Wright Bldg. First and Locust Sts. 
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With these “TOLEDO” Super- 
threaders. Broad faced chuck jaws 
with indexed guide posts make easy 
centering. Better tools, fewer parts. 
Insist on these new “TOLEDO” 
Super-threaders. Ask for catalogue. 





THE TOLEDO PIPE THREADING 
MACHINE COMPANY 
TOLEDO, OHIO 
New York Office, 72 Lafayette Street 
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Added Facilities 


to Meet an— 


Added Demand 


HE demand for Dewey Ross installa- 

tions of powers and pumping units 
has made it necessary for us to increase our 
facilities and personnel for handling new 
work. 

A thorough experience with the prob- 
lems of the East Texas fields, plus these 
added facilities, gives assurance of compe- 
tent and helpful service. 

It is an old saying that when you want 
something done, call a busy man. 











ENGINEERING 
CONSULTING | 
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and legal limitations on production, together with the in- 
troduction of improved transmissions and portable servicing 
machinery, have led to a reconsideration of the equipment 
and methods that may be used. Today it is quite as important 
to operate the pump efficiently with an internal combust‘on 
engine as with an electric motor, but the conditions for ef- 
ficient operation are not so easily determined. There are no 
rigid or published power cost schedules available for engines 
nor are exact horsepower outputs of engines easily measured. 
However, some inkling of the variation of pumping costs 
under different conditions may be obtained from a study 
comparable to that made with the electric motor. 

Principal costs of operating with internal combustion en- 
gines are: (1) investment; (2) fuel; (3) lubricating oil, and 
(4) repairs. To this should be added labor and attendance on 
the lease, but as this item fluctuates highly with location and 
producer, and as it occurs also with the electric motor, it is 
not included in the calculations. Figures used for the study 
were obtained from a leading engine manufacturer and are as 
correct as any such figures may be under the highly variable 
conditions encountered. Engines made by other manufactur- 
ers would naturally show deviations in first cost, fuel con- 
sumption, lubricating oil and repair costs, but such devia- 
tions would affect only the magnitude of the amounts and 
not the nature of the trend. 

Fig. 2 shows the horsepower that is developed and may 
safely be used by various engines at speeds ranging from 150 
to 400 r.p.m. This is about 75 per cent of the maximum 
developed horsepower as shown on the A.P.I. curve. 

Fig. 3 shows the initial cost of these engines. Allowing for 
fixed charges, such as depreciation, interest, taxes, etc., at 
the rate of 1 per cent per month, it gives also the amortized 
cost per month. 

Fig. 4 shows the fuel consumption in B.t.u./hp.-hr. and 
the cost per month, assuming 1000 B.t.u./cu. ft. of gas, a 
fuel cost of 10 cents per thousand cu. ft., and 720 hr. per 
month operation. 

F.g. 5 shows the cost of lubricating oil consumption for 
the several engines at speeds of 150 to 400 r.p.m., based on 
oil at 40 cents per gallon. 

Fig. 6 shows the cost of repairs of the more modern en- 
gines, based on 2 per cent of the equipment cost per year at 
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rated speed. This is perhaps the most disputable item, as it 
was higher on older engines and may be reduced on improved 
engines. However, it is sufficient for study purposes. 

With these figures it is poss:ble to prepare tables similar 
to those used in the electric motor study for pumping wells 
in a field such as East Texas: 3500-ft. depth, 2'/-in. tubing, 
24-in. plunger, 3/-in. rods. 

Table 29 corresponds to Table 18, and shows the variations 
of pumping costs with pumping speeds and strokes for a 
production of 70 bbl./24-hr. day. Investment is the amortized 
cost from Fig. 3. Fuel is taken from Fig. 4 and is equal to: 
cost per hp.-month (at load factor in operation and type of 
engine) X hp. used. Lube oil and repairs are taken from Figs. 
5 and 6, respectively, and are based on an engine speed of 
150s.p.m., as at this speed sufficient hp. can be developed 
for all six operating conditions. 

It is evident that with gas engines, as with motors, the 
cost of pumping 70 bbl./day declines as the stroke is length- 
ened and the speed reduced. However, as with motors, the 
saving of fuel, etc., should be checked against increased 
amount of equipment. 

Table 30 corresponds to Table 19, and shows the variation 
of pumping costs when equ:pment is included in the con- 
sideration. Amortized cost of equipment is taken from Table 
19 and engine operation cost is taken from Table 29. 

As with electric motors, the greatest net economy is ob- 
tained at neither extreme of stroke-speed combination. In 
this case the “happy medium” seems to be at 34-in. stroke, 
9.8 s.p.m., or very nearly the same as with electric motor 
(44-in. stroke 5.7 s.p.m.) It may, however, be necessary to 
go to larger equipment, or to provide for higher speeds, or 
both, at a late date if production of more than 70 bbl./day 
is anticipated. In such case present economy may have to be 
sacrificed for the sake of future requirements. 

Table 31 corresponds to Table 20 and shows the costs ob- 
tained when the equipment in each case is set to give maxi- 
mum production at maximum speed. Production and equip- 
ment data are taken from Table 20. Engine cost data are 
computed from Figs. 3 to 6, inclusive, as in Table 29. 

Again we have a continually declining cost per bbl. of 
fluid lifted with the larger equipment. If heavier production 
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propucts2 457 pump 


The KEY tmLOWER LIFTINGEYOSTS 
DESIGNED °- ONOMICALLY PRODUCED 
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Admore Liner 
Barrels Are 
Better Than 
Ever 


We are constantly im- 
proving the ADMORE 
LINER BARREL. Ask 
your dealer about the 
new SEATER Cups for 
the Standing Valve. 
Pump can be pulled and re- 
run several times without 
changing these cups —a de- 
cided saving in expense. Ask 
about the new Cup Rings and 
Valve Cups. They will really 


interest you. 














SUPPLIES 
BRADFORD, PA. TULSA. OKLA, 
EXPORT OFFICE = 30 CHURCH ST.-NEW YORK CITY 


JENSEN 


straight-lift 


JACKS 


Electrics Gas Engine» Power 


Write for Literature 














Jensen Brothers Mfg. Co., Tyler, Texas. Telephone 1273 


Petroleum Equipment Co.., 
2800 S. Alameda St., + 
Los Angeles, Calif. 


Export O ffice 
136 Liberty St., 
New York, U.S.A. 


Dunigan Tool & 
Supply Co., e 
Breckenridge, Texas 


Jensen Brothers Mfg. Co., 
Buffalo Warehouse, 
Houston, Texas 





JENSEN BROTHERS 
MANUFACTURING CO. 


Coffeyville, Kansas, U.S.A. 
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NOTICE... 


to Production Men 


East Texas and Gulf Coast operators gen- 
erally will be interested in the fact that a 
new and improved line of pumping equip- 
ment is now manufactured at Shreveport, 
Louisiana, by The J. B. Beaird Corporation. 
The new line includes Steel Derricks, 


Srnan 
REG. U. s. PAT, OFFICE 


DEEP WE LL 
Belt Fasteners « 
















at Standard Rigs, Steel Walking Beams, 
aia! Rotary Counter Balanced Cranks and 
Counter Balances, Rig Irons, Band Wheels, 
Bull Wheels, Tubing Hoists, Pumping 
Crown Blocks and Pumping Jacks. 
' y/ - Detailed information on request. 
For Heavier Loads and Longer Service The Plant open to production men. 
The latest development in joining for oil field belting. Die 
formed and hardened to give reinforced rigidity. Has great 
reserve strength. Tests up to 20,000 lbs. on 12 in. A ° 
Specification Belting. Large | curved flanges preserve belt. 
Rust proofed. Hardened % in. bolts. Distributed by sup- e @ 
ply houses. Inquiries invited. 
FLEXIBLE STEEL LACING COMPANY Cc Oo R be Oo te A T ] oO w 
Manufacturers of Oil Country Equipment 
Phone 8-3557 
SHREVEPORT, LOUISIANA 
Branch and Warehouse: 
Individually Longview-Gladewater Highway 


packed in sealed 
boxes—complete 
with bolts and nuts 
cee 


THREE LEADERS - ------ 


in pumping well equipment! 


The Hereules Tubing Hanger supports the tubing in the casing 
head—on slips. 


Telephone 145, Gladewater 





























The Hercules Tubing Anchor—a bottom hole tubing support— 
anchors the tubing at any point within the casing. 


The use of these two tools assures 100% Safety to a 
string of tubing. 





The Hercules Tee—used on top of tubing—with its 


combination threads—eliminates the use of a swage 
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nipple and other connections to reduce from the upset 
thread on the tubing to regular well connections. 





Hercules Tools are standard well equipment and used 
in all fields. Write for descriptive bulletins Nos. 1, 
2 and 3. 


Fully Patented 
Cross Section View 


Tubing Hanger SOLD AT ALL SUPPLY STORES 


ERCULES,. [(OOL COMPAN 





Export Agents 














American Steel Export OIL WELL SPE Cc I A LTIE s 
ae a JFulsa Oklahoma 
295 Madison Avenue, q 
New York, N. Y., U. S. A., Tubi Branch _ Fully Patented | 
Cable Address: ‘'AMSTA”’ ubing FORT WORTH, TEXAS Upset Thread Pumping 
Anchor PHONE 2-7028 1221 FAIR BLDG. and Flowing Tee 
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can be anticipated at an early date it may be found more 
profitable to install heavier equipment at a sacrifice of im- 
mediate economy. 

Tables 29, 30 and 31 assumed continuous 24-hr./day pump- 
ing. It is possible, however, as with the electric motor, to 
select the most desirable stroke length and equipment, but 
pumping at intermittent periods depending on the pumping 
speed. Table 32 corresponds to Table 23 and shows the varia- 
tion of gas engine pumping costs at intermittent periods. As 
the same equipment is used in all cases, equipment costs are 
not included. 

Contrary to the electric motor conditions, there is little 
or nothing to be gained by going to continuous rather than 
intermittent pumping, when using a 40-hp. engine for such 
limited production. When required man-power is taken into 
account the single shift operation may prove to be the most 
desirable. 

In Tables 29, 30, 31, and 32, the calculations are based on 
power required as taken from production and power charts, 
which will be reproduced in a later article. These, however, 
are merely average values and are found to vary considerably 
with the type of transmission used. Assuming that the pump 
will be operated at what seems to be the most desirable con- 
dition of 44-in. stroke and 5.7 s.p.m., taking the power from 
the chart as being that required at the polished rod, and 
using the efficiencies of transmitting equipment as those in 
Table 26 (not strictly true because they include motor 
losses), we get the lifting costs as given in Table 33. This 
table corresponds to Table 27 in the electric motor data. 

Let us assume again that we have to pump 70 bbl. per 
day in a field like East Texas; and that we have found the 
more desirable condition to be 44-in. stroke 5.7 s.pm., but 
we wish to provide for increased production in the future 
with the same equipment. Present requirements can be taken 
care of by any of the five engines listed—10-hp., 15-hp., 
20/25-hp., 30-hp., or 40-hp. Future requirements, however, 
will depend on the fluid to be lifted. 

Table 34 shows the variation of pumping costs with selec- 
tion of gas engine for present 70 bbl./day conditions. Table 
35 shows the costs that may be expected where each engine is 
developing the increased power that higher speeds and larger 
production require. Higher pumping speeds are obtained by 
increasing the engine speed to 400 r.p.m. 
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SUBMERGED IN OIL 


Corrosion-protected 





Lubricated at all times. EC&M Oil-immersed 
Motor Starters for a.c. motors are 
always in good operating condition. The 
oil keeps moving parts as free to func- 
tion as the day the starter was built. 


Idle periods take no toll. When orders are 
issued to start up the plant, it is not nec- 
essary to loosen parts frozen from the 
effects of dust, moisture and corrosion. 
No matter whether your plant has been 
shut down for a few days or many 
months, you are ready to operate on a 
moment’s notice with an EC&M Motor 
Starter. 


Maintenance costs slump. Constant submersion 
in oil adds years of life to all working 
parts and keeps maintenance costs at 
new low levels. Here’s the proof :— 


Over 40,000 HP. dependably controlled by 
EC&M Automatic Oil-immersed Motor 
Starters at a repair part cost of only 55c. 
per starter per year is the record of 
renewal parts purchased by one user of 
this sturdy equipment. 

Investigate these efficient, economical motor 
starters. Mail the coupon today for 
illustrated Bulletins completely de- 
scribing them. 


THE ELECTRIC CONTROLLER & MFG. CO. 


. . 
s : 
. s 
: 2700 East 79th Street, Cleveland, Ohio, P.E. 6-88 5 
s .- 
: Please send me Bulletins on EC&M (Full or re- : 
. 

® duced voltage) Automatic Starters for use with volt : 
4 motors. . 
. - 
s Name Company : 
. o 
. . 
$s Address . 
. . 
- . 























STRANGE... but TRUE 


HAPPENINGS IN THE PETROLEUM INDUSTRY 
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Over three tons (6140 Ib.) were LZ ’ 
supported on the handle of a 24-in. és, 
Trimo Alloy Steel pipe wrench. The '§ 
914-in. leverage created a twisting 

moment of 58,000 in. Ib. on the 
jaws. If you don’t believe this, see 
jim Corcoran. 
























































An electric sign equal in height to that of a 
14-story building = a length of half an ordi- 
nary city block is being built in Chicago by the 
Standard Oil Company of Indiana. It has a total 
weight of 80 tons, while the supporting struc- 
ture weighs 120 tons. More than 8000 incan- 
descent lights and half a mile of Neon tubing 
will flash on 32 separate sequences. * 
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The newest use known for oil company water reser- 


voirs in West Texas is as a baptismal fount. A pool near Excluding producers’ tax, a total of about 75 cents per‘ 
Wink was used recently to baptize 49 new church mem- bbl. is pai¢ in taxes by the general public; of 759 per cent 
Meer when East Texas oil is selling for 10 cents and 300 per cent 


when crude produced in this region is bringing 25 cents 
per barrel. 
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L | Medium Outlet Pressure Controlled 
Buy Strength ! 9 | wick miNiMUM FRICTION 


That’s what your good money must CF 
secure if you want full value in a pipe 
wrench. No finer, stronger, safer 
wrench can be found 
than all-steel Trimo. 














HE same sensitive- 

ness of regulation 
that has been available 
for low gas pressures 
can now be applied to 
medium pressures as 
well. The Fulton Du- 
plex Medium Pressure 
Regulator, patterned 
after the C-F Duplex 
Low Pressure Regu- 
lator, employs two 
levers connected in 
such a manner as to 
multiply the force ex- 
erted on the dia- 
phragm several times. Designed for inlet pressures 
of 50 to 100 pounds, outlet pressures 5 to 10 pounds. 
Ask for complete description. 








The Chaplin-Fulton Mfg. Company 


28-40 Penn Ave. Pittsburgh, Pa. 
FULTON DUPLEX 
MEDIUM PRESSURE REGULATOR 
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i TRIMO wis 
STEEL WRENCH 
TRIMONT MFG. CO., INC. 
Roxbury (Boston), Mass. 
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Reciprocating Rods 





























Impervious 
to 


‘iat A TEXAS FIRE 


The M. M. Kinley Company was called on last 
July, by the Tulsa Oil Company, to extinguish 
this big fire at Overton, Texas. The well was 
SEND FOR making 20,000 barrels of oil. The fire was suc- 
BULLETIN 388 cessfully extinguished by shooting. 
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No Lubricants Required 


The M. M. Kinley Company has never had a fail- 


ure. Its services are in demand the world over. 


M. M. KINLEY COMPANY 


TULSA, OKLAHOMA 


Box 4236 DALLAS, TEXAS Specializing in Capping Wild Wells 
Extinguishing Well Fires 


THE TEXACONE CO. 


Incorporated 
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KOBE 


HEAT-TREATED 


C1) | | Sb itelyactebat-nacte! 
Los Angeles California. U.S.A. 


ARMSTHGNG BROS. 


CHAIN TONGS 


Standardize on these stronger, 
more dependable, 
longer lasting 
tongs. 























JAWS forged from 
special steel, hardened, 
tempered and tested. Handles 
forged from high carbon steel 
have both stiffness and ‘‘spring.”’ 
Chains proof tested to two-thirds cata- 
_  logstrength (3,600to 40,000 Ibs.). Jaws have 
increased bearing on bars. Large steel bolt. 
Forged alloy steel shackle. When buying Pipe Tools 
look for the Arm-and-Hammer. It indicates improved 
designs, materials and workmanship. 


Write for ARMSTRONG BROS. TOOL CO. 
Cutal *The Tool Holder People’’ 
alalog 331 North Francisco Ave., CHICAGO, U.S.A. 
at eG A NN a CGR: | 

















BRUTE 


STRENGTH 





Ok Field /nroducta. 
@ For this famous line of oil-field goods has 
“won its spurs” on its plain, every-day ability to 
stand up and “take it” where the tests are 
toughest. Designed after years of experience in 
making oil-field products, and made complete 
from our own steel in our own shops, each unit 
in the Harrisburg line has a wealth of extra 
brute strength. Depend on Harrisburg forged 
seamless steel couplings, bull plugs, drop- 
forged flanges, pump liners, tool joint forgings, 
and casing and drive-shoe forgings. Sales 
Agents: W. P. Paul Co., Phila.; W. R. McDon- 
ough Co., Cleveland; Corbett Corp., Houston; 
Mid-Continent Supply Co., Ft. Worth; Ducom- 
mun Corp., Los Angeles; S. C. Mead, Chicago. 





Harrisburg Pipe & Pipe Bending Co. 


Harrisburg, Pennsylvania 
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Thomas F. Lydon Dies 


HoMaAS P. LyDON, 

executive vice pres- 
ident and treasurer of 
Shell Petroleum Cor- 
poration, died Sunday, 
June 4, at St. John’s 
Hospital, St. Louis, Mo. 
Death was due toa 
complication of diseases 
following an abdomi- 
nal operation to de- 
termine the cause of 
his illness. 

Lydon, who was 57 
years old, was born in 
Ireland, coming to St. 
Louis in 1893. In the 
same year he began his 
business career in the 
accounting depart- 
ment of the Missouri- 
Pacific railroad. In 1902, he became associated with the 
Waters-Pierce Oil Company, spending several years in the 
office at Mexico City. Later he advanced to the position of 
comptroller. He joined the Roxana Petroleum Corporation, 
predecessor to Shell Petroleum Corporation at Tulsa, Okla., 
in 1916, as secretary and was named vice-president and treas- 
urer for Shell in St. Louis in 1923. 

Of primary importance to Lydon, during the years in 
which he was a prominent figure in the oil industry, was 
the welfare of employees. Due largely to his efforts, the 
share-the-work movement was introduced in the Shell or- 
ganization last year and through it the number of the cor- 
poration’s employees was increased about 18 per cent. 

During the Spanish-American war, Lydon served as a 
captain in the Missouri National Guard. He was a past com- 
mander of Walker Jennings Camp No. 4 of the United 
Spanish War Veterans in St. Louis, a director of the St. Louis 
Chamber of Commerce, and a charter member of the Missouri 
Athletic Association in St. Louis. 

Lydon is survived by his widow, Mrs. Alice Stanley Lydon; 
a son, Thomas Hubert; four brothers, Martin J., Joseph P., 
Mathias, and John J. Laydon; two sisters, Mrs. William Nolan 
and Mrs. Michael Delany. 





THOMAS F. LYDON 





Bristol New York Office Moved 


The Bristol Company, Waterbury, Conn., makers of indi- 
cating, recording and controlling instruments, announces that 
beginning May 1, 1933, the New York office will be located 
in the Daily News Building, 220 East 42nd Street. Because 
of its central location and easy accessibility, this new office 
will enable the company still more efficiently to serve its clien- 
tele throughout the metropolitan territory. C. W. William- 
son, district manager, continues in charge, assisted by a staff 
of six application and service engineers. 





Wyatt Metal Declares Dividend 


Directors of the Wyatt Metal and Boiler Works, Dallas, 
Texas, have voted a 3 per cent dividend on $1,000,000 capital 
stock according to an announcement made by President W. J. 
Wyatt. This dividend is a reflection of the company’s confi- 
dence in the immediate future business conditions of the 
country. The $30,000 dividend will be paid in two install- 
ments, the first on July 1 and the second October 1, repre- 
senting dividends for six months. 
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Frank R. Foster Killed 


Frank R. Foster, 41, independent oil producer and drilling 
contractor, was fatally injured June 7 at Atlanta, Ga., when 
he accidentally walked into a spinning airplane propeller upon 
dismounting from the 
plane which had just 
arrived at the Atlanta 
airport from Dallas. 

Foster, whose opera- 
tions were carried on 
under his own name, 
maintained headquar- 
ters in the Tower 
Petroleum Building, 
Dallas, Texas. He was 
enroute to New York 
City to attend the 
Schmeling-Baer fight 
at the time of the acci- 
dent. His body was re- 
turned to Dallas for 
burial. 

Foster for many years had been an active wildcatter. His 
first operations were in the fields of south Arkansas and north 
Louisiana. To him goes much of the credit for the opening of 
the great East Texas oil field, since he participated in the drill- 
ing of the first big oil producer and important extension fol- 
lowing the completion of the C. M. Joiner well. After the 
finding of several dry holes in the vicinity of the Joiner well 
operators in the region had become discouraged over the pros- 
pects of the field when Foster and his associates moved to the 
west of the original well about one mile, an area that had not 
previously been played. The completion of this well resulted 
in the first big drilling development in East Texas. Foster be- 
came an important lease owner and operator in the area and 
his next test provided the impetus that eventually caused it to 
become one of the world’s largest oil fields. This was the open- 
ing of the Lathrop pool near Longview, which at that time 
was more than 12 miles north of production. Foster remained 
a faithful wildcatter to the last, having drilled several wells 
in Louisiana since his remarkable discoveries in East Texas. 
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Lufkin Reopens Houston Office 
Lufkin Foundry and Machine Company, Lufkin, Texas, 
has reopened its Houston, Tex., office at the old location, 806 
Second National Bank Building. C. B. Edwards, Gulf Coast 


representative for the company, is in charge. 





"Eb" Isaacks Joins Kerotest 

J. D. (“Eb”) Isaacks has been appointed to the sales staff 
of the Kerotest Manufacturing Company, Pittsburgh, Pa., 
effective June 15. For the past seven years Isaacks has been 
research engineer for The Oil Weekly and associated papers. 
He will make Houston, Texas, his headquarters and will cover 
the active territories in connection with the sale of completely 
assembled and tested ““Gray-Kerotest” christmas trees, etc., 
as well as the regular line of Kerotest valves and fittings. 


SPERRY-SUN WELL SURVEYING CO. 


1608 WALNUT STREET, PHILADELPHIA, PA. 


DALLAS, TYLER, HOUSTON AND WICHITA FALLS, TEXAS. 


TULSA, OKLA. AND LOS ANGELES, CALIF. 
SURWEL hare, 
(Gyroscopic) (Ink Botile) 


UNDERGROUND WELL SURVEYING SERVICE 
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BAROID 


EXTRA-HEAVY COLLOIDAL DRILLING MUD 


A specially processed pulverized Barytes of approximately 4.2 Specific 
Gravity, almost twice that of ordinary clay. Controls oil, gas and 
water pressures encountered in drilling. Will not settle from the mud; 
prevents loss of fluid from the hole and stops caving. Lubricates and 
lengthens life of equipment. Ask for literature. 


Stocks Carried and Service Men Available in All Oil Fields 
BAROID SALES COMPANY 
Los Angeles, California 


NATIONAL PIGMENTS & CHEMICAL COMPANY 


St. Louis, Missouri 
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© 200 Remme 2 se 8 6s $2.00 
i) 200 Rooms ...... $2.50 
200 Rooms ...... $3.00 


200 Rooms .. . 


inluvruy. 


Enjoy real accessibility 
and luxury, with economy 

. . in an atmosphere of 
quiet dignity at Dallas’ 
finest, most popular hotel. 


. Upward 


425 Rooms with 
Southern Exposure 















Standard of Accuracy and Durability 
Throughout the Oil Industry 


For gauging we recommend the “ATLAS”— 
for engineering, strapping and general meas- 
uring, the “CHALLENGE,” but our line 
includes a wide variety of tapes and rules for 
all measuring requirements. 


Spring Joint, RED END and Alumi- 
num Rules. “Crescent”, “Crescent 
Junior” Tape-Rules. Precision Tools 


Regularly Distributed 
Through Supply Houses 


SEND FOR CATALOG 


Nl me /ueKIN fpuLe Co. 
é ) SAGINAW, MICHIGAN 
New York City 





106 La Fayette St. © 
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LAUGH 


WITH BARNEY 


Peneneeeeeet Edited by BARNEY HORRIGAN 100000000e~n 


A Fairy Story 


When Jack reached the top of the bean stalk he looked in 
a window and saw the King, who was attended by three beau- 
tiful women—a blonde, a brunette, and a red-head. 

Said the King to Jack: “I'll give you your choice.” 

Said Jack to the King: “‘I’ll take you, King.” 

yng 
“I asked her for a kiss without avail.” 
“I don’t like to kiss through those things either.” 
—College Life. 


Vvuvuvwwy 
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vy A y 
“Why was it you broke your engagement to Grace?” 
“You see I only did to the engagement what it did to me.” 
a eZ 
When a man turns out the light, a girl is never in the dark 
about his intentions. 
vy 7 7 
Jim: Do you know any one in this town? 
George: Yes. I have a broad acquaintance. 
Jim: Really? What’s her name? 
4,7 7 
She: I’ve got the prettiest little niece. 
He: Yes, I couldn’t help but notice them. 
a 
“This liniment makes my arm smart.” 
“You should rub some on your head.” 
. - * 
Judge: Do you realize you are up before me for intoxica- 
tion? 
Culprit: That’s fine. Bring on the liquor. 
yf 
Joe: Why did you run home last night? 


Cora: I was being chaste. 
a 
Conductor: Your fare. 
Young Thing: Oh, thank you! 
,org7 
A very beautiful girl was confronted with the difficulty of 
selecting between a rich old man or a poor young man for a 
husband. She took as her choice the rich old man. Shortly 
after the wedding, however, she decided that money wasn’t all 
and she made the following wish: 
“I wish he was as young as I or I as old as he.” 
No sooner had she made the wish than she felt old age 
creeping on. 
sf + A 5 A 
Censor: Young lady, I object to your bathing suit.- 
Young Lady: 1 know. You men are all alike—but they 
wouldn’t let me bathe without it. 
‘es 
He: Do you stuff olives here? 
She: No, but I fill dates. 


vy y a 


“You don’t like to dance, do you?” 
“T love to, fool!” 
“Okay, we'll leave after this dance.” 
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